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Executive summary

This study, commissioned by Water Sensitive Cities Australia and conducted by Frontier Economics,
reviewed funding arrangements for investments in climate resilient water services in Greater Melbourne.

The report finds that while there are no explicit barriers within the regulatory framework that prevent utilities
from proposing investment in cost-effective measures to enhance climate resilience, other factors can
weaken the utilities’ responsiveness to the financial and reputational incentives in the economic regulatory
framework. These broader factors include:

Clarity of roles, responsibilities and expectations

Capacity and capability of utilities

Transparent and predictable funding process

Incentives for continued focus on delivery of climate resilient programs.

In collaboration with stakeholders, this report identified potential actions to address these barriers. These
actions cover actions to improve utilities’ capability and capacity to evaluate resilience, changes to broader
policy settings and changes to the Essential Services Commission (ESC) price review process.

The report does not seek to establish whether there is under-investment in climate resilience, nor identify
where an investment in enhanced climate resilience could deliver value to the community.

Background

Climate change is expected to increase temperatures and alter the frequency and intensity of chronic and acute
climate hazards and risks such as droughts, heatwaves and flooding. This is likely to increase the vulnerability of
our cities, communities and environments to natural hazard risks. This is particularly evident in the water sector.

Historically, focus has been placed on a narrow scope of individual climate risks and hazards in the water sector —
namely drought, bushfire, flood and changing rainfall patterns over the longer term. However, complex risks result
from multiple climate hazards interacting and occurring concurrently, compounding overall risk and transmitting
risk across interconnected systems and regions. In particular:

e Almost all components of the water sector could be exposed to almost all of the climate risks and hazards
identified (as shown below).

e Almost all components of the water sector could be exposed to a range of complex climate risks and
hazards, including unidirectional, bidirectional and/or cascading risks.

o A number of other critical sectors are exposed to climate risks and hazards through water sector
exposure to climate risk and hazard. This includes primary production, health and human services,
energy, telecommunications and transport, among many others.

Importantly, the burden of these risks will depend, in part, on how the utility, decision makers and the community
respond to these risks. This could include the financial costs of proactive or reactive approaches to responding to
the risks, which can be borne by utilities and customers, but also reputational risks associated with these risks

Water Sensitive Cities Australia | wscaustralia.org.au
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(borne by utilities and Government) and the social costs of climate risks, often in the form of insufficient water
supply (borne by customers).

Figure 1: Climate risks and hazards across the water sector
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Source: Frontier Economics.

There are options available to the water sector to manage these risks (but not necessarily eliminate) and the
community understandably expects governments, regulators and water service providers to be continually
monitoring conditions and adapting to future challenges. This includes understanding the community’s risk

appetite and then forecasting, planning and investing to adequately adapt to climate change: to plan for a climate

resilient future where services reliably meet the community’s expectations (including climate risk appetite) in a
way that is cost-effective — no matter the weather.
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In other words, a future where our water systems have:

The ability to manage (absorb, recover in a timely manner or avoid as appropriate) a wide range of
uncertain, acute or chronic climate risks to ensure reliable provision of services to the community in a
cost-effective manner, while maintaining the capacity for adaptation to accommodate change.

Within the water sector, a range of measures are likely available to help mitigate climate risks. While emphasis
has typically been placed on traditional ‘build’, reactive solutions to mitigating risks, as shown in Table 1, a
broader range of solutions can assist decision makers when considering how to approach climate-related risks in
the water sector, including build and non-build solutions:

e Proactive solutions can include actions or investments that occur outside of a climatic event that enable
a faster and more effective response to an event. For example, investment in rainfall independent supply
outside of drought can improve decision makers’ ability to respond to drought and water shortages when
they occur and reduce community exposure to water security risks associated with a supply shortfall (i.e.
insufficient supply to meet restricted demand).

¢ Reactive solutions include actions or investments typically undertaken after a climatic event has
occurred. An example is imposing water restrictions on the community because of storage depletion and
water shortage.

Alongside mitigating exposure to climate risks, the community also understandably expects governments,
regulators and water service providers to also manage other current and emerging ‘day-to-day’ challenges such
as aging assets, customer growth, rising expectations to manage environmental and health risks — all of which
require significant planning and decision making about the use of scarce utility, customer and community
resources.

Failure to adequately address the need for climate resilient services, alongside other ‘more pressing’ concerns,
puts existing and future assets, and ultimately services, at risk. This approach may impose significant economic,
social and environmental costs on the community, while also increasing the financial costs to government and
users of repairing or replacing damaged assets.

Addressing these challenges requires making critical decisions about the size, timing and location of investments
to provide climate resilient services, all in an environment of:

¢ significant uncertainty about the likelihood and the impact of these climate risks on services as well as the
community’s risk appetite for service reliability

e constrained utility resources (human and financial capacity)

e government expectations to minimise increases to prices and customer bills.

To ensure investments are efficient and cost effective (provide net benefits) and deliver of ‘value for money’ to the
community, these decisions inevitably involve trade-offs between:

e the expected future service benefits of investments that enhance climate resilience and the current and
future costs of these investments. This is to identify the efficient level of climate resilience (including
community risk appetite) or measures that provide the best ‘value for money’ in meeting this level, as well
as

o expected net benefits from investments in climate resilience relative to investments that manage other
risks in providing water services. This is to identify where best to utilise scarce utility, customer and
community resources.

Water Sensitive Cities Australia | wscaustralia.org.au
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Example of
climate risk

Example of proactive solutions
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Example of reactive solutions

Bushfire

Extreme heat and
chronic changes in
average
temperature

Drought

Flooding and
extreme rain

Chronic changes in
rainfall patterns
over the longer
term

Sea level rise

Source: Frontier Economics.

Catchment management

Urban cooling solutions, such as
irrigation of tree canopy and open
space and water in the landscape

Investment in rainfall independent
supply outside of drought
Pre-planning to enable faster response
Development of detailed drought
response plans

Ongoing investment in water
conservation and leakage
management

Urban cooling solutions, such as
irrigation of canopy and open space
and water in the landscape

Ongoing investment in water
conservation and leakage
management

Pre-planning to enable faster response
and recovery plans

Development of emergency response
and recovery plans

Development in appropriate areas

Investment in rainfall independent
water supply

Ongoing investment in water
conservation

Movement of assets to a higher level
Construction of assets to reduce the
impact of sea level rise, such as
seawalls and blue—green infrastructure

Fire-fighting

Increased use of air
conditioning

Construction of rainfall
independent water supply
during a drought

Imposing water restrictions
Scaling up water conservation

Operating an existing
desalination plant

Imposing water restrictions
Scaling up water conservation
Rebuilding asset at higher
flood level

Investment in rainfall
independent water supply
Operating an existing
desalination plant

Imposing water restrictions
Scaling up water conservation

Rebuilding assets at higher
level
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Potential barriers to investment in climate resilience

As the risks of climate change on the water sector and its ability to provide services are better understood, there
are concerns that cost-effective levels of investment in planning and delivery of measures to manage these risks
may not occur. That is, there may be sub-optimal levels (‘too much’ or ‘too little’) of investment in cost-effective
climate resilient water services. For example, there could be:

e afocus on other ‘day-to-day’ challenges which are:

o seen as ‘more pressing’ to deliver (to meet clear regulatory, government or community level of
service expectations), and/or

o better understood (in terms of risks, costs to manage risks and the resulting benefits and payoffs)

o better articulated to elicit customer support and approval of funding via standard economic regulatory
pathways; and ultimately

o prioritised in an environment of constrained utility budgets and government expectations to minimise
increases to prices and customer bills

e ade-prioritisation of proactive approaches to climate resilience, for example, under-investment in ongoing
water conservation activities or other pre-planning measures outside of drought or flood which would
enable utilities to ‘scale up’ investment when required, avoiding more severe economic and social costs
associated with reactive solutions (e.g. water restrictions or a supply shortfall during times of low storages
or water quality events)

e aresulting reliance on reactive approaches to managing climate risks if they occur (rather than
investment in advance) as they have a better understood funding pathway (i.e. via more traditional risk
mitigation measures such as cost pass-throughs or true-ups, rather than a requirement to demonstrate ex
ante that an investment delivers value given uncertainty).

Scope of this review

Against this background, Water Sensitive Cities Australia (WSCA) engaged Frontier Economics to review funding
arrangements of investments in climate resilient water services. This project involved:

o ldentifying key climate risks associated with each stage of the regulated water and sewerage service
value chain in Melbourne

¢ Reviewing the approach to planning, funding and delivering investment in enhanced climate resilience in
other jurisdictions to identify the characteristics that are likely to support funding of climate resilience

e Assessing Victoria’s approach (focusing on the PREMO economic regulatory framework and other related
factors) and identifying vulnerabilities or ‘barriers’ related to climate resilience

e Developing recommendations through stakeholder engagement (including drawing on feedback raised by
stakeholders at a workshop convened by WSCA on 18 September).’

1  Attendees included the Essential Services Commission (ESC), the Department of Energy, Environment and Climate Action (DEECA),
Melbourne Water, South East Water, VicWater and Yarra Valley Water.
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Overview of key findings and insights

# Key findings

1.

2.

3.

4.

A range of inter-related factors are likely to support cost-effective investment in climate resilience.

The ESC'’s regulatory framework does not prevent utilities proposing investment in climate resilience.
Utilities may not sufficiently understand customer, community and shareholder risk appetite.

Utilities may be incentivised by other factors to prioritise other investments and/or minimise investments.
Utilities may be uncertain as to how the ESC’s existing frameworks apply to climate resilience expenditure.
Utilities may be concerned about ex post stranding risk if investments are seen as ‘not required’.

Utilities may not have sufficient capabilities to plan and deliver measures consistent with this risk appetite.
Utilities may not have sufficient capabilities to identify and engage with potential sources of co-funding.

A range of actions could strengthen the sector’s ability to plan, fund and deliver cost-effective investment in
climate resilience.

# Key recommendations

DEECA, in collaboration with the Water Corporations and VicWater, to develop sector specific CBA
guidance and training to strengthen the sector’s ability to undertake CBA

DEECA, in collaboration with the Water Corporations, DTF and VicWater, to develop specific guidance and
training to strengthen the sector’s ability to undertake funding analysis of resilience investments

DEECA, in collaboration with the Water Corporations, to consider the value of developing and updating a
database of values to assist in valuing investments in enhanced climate resilience

DEECA, in collaboration with Water Corporations, to develop guidance to support consistent approaches to
climate-resilience planning and service delivery, including how to articulate risk appetite and define levels
of service.

DEECA, in collaboration with the Water Corporations, to consider expanding the nature of climate risks
considered in long-term planning documents

DEECA to improve clarity around the use of tools to evaluate investments to improve climate resilience

Water Corporations, and the Victorian Government (as the shareholder), to consider the value in
introducing explicit mechanisms to track their performance of investment in enhanced resilience

Water Sensitive Cities Australia | wscaustralia.org.au
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8. The ESC to improve clarity around key aspects of the regulatory framework such as whether:
o there is an expectation to consider both build, non-build, reactive and proactive approaches to
managing climate risk
e any ex post assessment of expenditure considers whether a decision was prudent based on
information available at the time (not with the benefit of hindsight)
o there is an expectation to seek co-funding of investments where they provide benefits beyond the
regulated customer base.

9. The Water Corporations to consider how climate resilience can be incorporated into their proposed
Outcomes and, subsequently, the Performance component of PREMO

10. The ESC to issue a Statement of Regulatory Intent related to climate resilience

Key finding #1: A range of interrelated factors are likely to support cost-effective
investment in climate resilience.

Economic regulation of water utilities is primarily designed to address the monopoly power — or lack of
competitive pressure — these utilities have in providing water, wastewater and stormwater services to their
customers. Economic regulation frameworks for water sectors in other jurisdictions are primarily designed to
provide financial and reputational incentives to water utilities to invest efficiently (known as ‘incentive regulation’).
Among other outcomes, they are designed “to encourage the right level of forward planning by the water
businesses to ensure supply resilience.”?

However, economic regulators in these jurisdictions have explicitly acknowledged that a broader set of factors
including governance, policy setting, information availability and utility capabilities also play a key role in driving
performance. That is, economic regulation is only one instrument to encourage water utilities to invest efficiently
in providing their services, including investing in climate resilience where it is cost-effective.

For example, the shareholder and arrangements for institutional governance are critical in setting expectations
and driving financial and service performance of the water sector.® And the water utilities are responsible for
planning and delivering their services to customers including “prioritising expenditure as they see fit and delivering
their services within a set funding ‘envelope”.* That is, regulators see:

e shareholders as having a clear responsibility to drive performance of utilities

o utilities as having a clear responsibility to prioritise investment in capabilities (including skills and data)
and processes to identify, evaluate and prioritise the delivery of “investments that promote the long-term
resilience of the system, and ensure they can deliver their services not just today but also tomorrow and
into the future.”®

IPART (2020), Regulating Water Businesses, Position Paper, pp 5, 8.

See for example IPART (2020), Regulating Water Businesses, Position Paper, pp 8, 35.

IPART notes that economic regulators do not ‘fund’ projects per se, rather, in setting prices, they provide the utilities with a revenue
allowance (or overall ‘funding envelope’) that reflects the efficient costs of delivering the utilities’ water, wastewater and stormwater
services. IPART (2020), Regulating Water Businesses, Position Paper, p 22.

5 IPART (2020), Regulating Water Businesses, Position Paper, p 8.

B~ wN
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To the extent these other factors weaken the utilities’ responsiveness to the financial and reputational incentives
established in the economic regulatory framework, this could result in sub-optimal planning, funding and delivery
of investment in resilience measures.®

Figure 2: Key related factors supporting cost-effective investment in climate resilience

Co

YL
- F 4 ﬁ‘
”~ ~

Incentives for

Transparent & continued focus
Clarity of roles, Capacity & predictable on delivery of
responsibilities & capability of funding climate resilience

expectations utilities processes programs

Source: Frontier Economics.
For example, the following concerns have been noted in other jurisdictions:

¢ Roles and responsibilities may be unclear, especially for setting, planning and delivering investments
in climate resilience that involve multiple parties.

e The ‘risk appetite’ of the community may be unclear (such as how the levels of service provided to
customers are impacted, under what climate circumstances including frequency, and for how long
including duration). Different customers will value climate resilience differently, and the costs of providing
this resilience may also vary significantly. This means it can be difficult to know what level of climate
resilience to target.

¢ Identifying the value of climate resilient investments can be challenging, given they often involve
investments today to reduce, but not eliminate, risks in future that produce a range of multi-faceted
benefits to a broad section of the community.

e The process for securing funding can seem more difficult for proactive investments relative to
reactive investments, which can disincentivise investment or lead to a bias towards more certain solutions
that address today’s known conditions or conditions that have been experienced in the past.

¢ Sustained focus on delivery is hard if risks are not ‘front of mind’ given competing priorities. For
example, a focus on short-term affordability rather than long-term customer value in the context of a
changing climate can act to constrain investments that deliver increased resilience measures during
‘good times’ (e.g. when water is not scarce, there are normal water source quality conditions etc.).

Rather than being single or separate ‘points of failure’, as set out in Figure 3, these vulnerabilities and barriers
may combine to escalate these risks, e.g.:

e Alack of clear expectations and oversight from Government and shareholder with respect to climate
resilience can lead to the potential to under-invest in climate resilience.

e Water utilities do not prioritise investment in capacity to identify, evaluate and adapt potential programs
over time. There may be a potential to favour ‘reactive’ solutions.

e The regulatory framework does not provide strong incentives and/or clear guidance on how to meet
expectations around climate resilience.

6  For example, in 2020 the NSW Audit Office found, following the Tinderbox 2017-2020 drought, there were numerous factors and
instances where “the Department and Sydney Water have not effectively investigated, implemented or supported water conservation
initiatives in Greater Sydney.” Audit Office of New South Wales (2020), Water Conservation in Greater Sydney.
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14 | Supporting the funding of climate resilient water services in Melbourne

o Finally, water utilities do not fully pursue, or cannot justify, investment in climate resilience to decision

makers to fund the programs.

The combined impact is that water utilities may not respond to financial and reputational incentives in the
economic regulatory framework, potentially leading to under-investment in climate resilience. Ultimately, this
situation could result in higher costs and poorer long-term outcomes for customers and the community.

Figure 3: Many factors could contribute to sub-optimal levels of investment in climate resilience

Regulatory framework does not provide
strong incentives and/or clear guidance on
how to meet expectations

Water utilities do not respond to financial

Vi & reputational incentives in economic
X — regulatory framework, potentially leading
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Institutional
governance

Source: Frontier Economics.

We have distilled the key learnings from our review of other jurisdictions into a series of questions that can be
used to consider potential vulnerabilities and barriers in Victoria, focusing on the key features most conducive to
incentivising appropriate planning, funding and delivery of investments to manage climate risks. These can be
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Table 2: Pre-conditions for cost-effective investment in planning & delivery of climate resilience

Pre-condition

Clarity of roles and responsibilities related to decision making, and transparent and predictable level of
service expectations

Are there clearly defined roles and responsibilities for planning and delivery of services including
allocation of climate risks? Are policy and other regulatory expectations (e.g. environment, health)
clear and consistent with Government’s broader policy context?

Capacity and capability to undertake adaptive planning and delivery processes and sound economic
evaluation processes

2. Is the utility capable of:
e |dentifying key climate-related risks to service delivery and customers’ risk appetite?

o Demonstrating a climate resilient (but often higher cost) solution provides value for money such
that investment is both prudent and efficient?

Is the utility capable of undertaking adaptive planning and delivery by continually identifying and
3. responding to risks and challenges as part of long-term planning?

Is the utility capable of prioritising funding of resilient solutions that are net beneficial to the
4. community?

Transparent and predictable funding processes that provide the right signals and incentives

Is there regulatory clarity that the assessment of investment prudency and efficiency includes
S. consideration of resilience to climate risks?

Is there an explicit requirement to develop robust business cases that consider the broad range of
6. options and utilise standard economic evaluation techniques to support proposed prudent and efficient
levels of investment?

Is there an expectation to undertake adaptive planning by continually identifying and responding to
7. risks and challenges as part of long-term planning?

Is there a clear and common understanding by stakeholders as to how to undertake economic
8. evaluation of climate resilience measures to identify ‘preferred options’ within business cases?

Does the framework support investment in a resilient solution that is net beneficial to the community,
9. but may not be least-cost to customers?
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Does the overall regulatory framework encourage the optimal combination of risk management
10. mechanisms to mitigate climate risks?

Does the framework for ex post prudence tests of investment seek to minimise adverse incentives for
1. efficient investment?

Do the regulatory arrangements provide for recovery of costs in responding appropriately to climate-
12. related events which occur during the regulatory period?

Continued focus on delivery of climate resilience programs (where they remain net beneficial to the
community) even if benefits may be uncertain or long dated

Are there appropriate mechanisms in place to review a utility’s climate resilience performance over
13. time? Is this performance being directed back to utilities to support adaptive planning and ongoing
improvement?

Source: Frontier Economics.

Key finding #2: The ESC’s regulatory framework does not prevent utilities from
proposing investment in climate resilience

In our view, the ESC’s regulatory framework meets many key areas of best practice (see Box 1) — as they set out
flexible and outcomes-based expectations supported by incentives to improve outcomes over time.

The ESC’s guidance is clear that in forecast capital expenditure (capex) to be included in utility’s price
submission:

... for the purposes of determining the required revenue is capital expenditure that would be incurred by a
prudent service provider acting efficiently to achieve the lowest cost of delivering service outcomes,
taking into account a long-term planning horizon (prudent and efficient forecast capital expenditure).”

In addition, in their recent Guidance paper, the ESC makes clear that prudent and efficient expenditure can
include expenditure related to managing climate risk:

Climate change is likely to present a range of risks and challenges to regulated businesses and their
customers, particularly in an environment where risk has to be managed and resilience built across the
supply chain amid increasing uncertainty and change ... Our view is that prudent and efficient
expenditure, whether it is climate related or not, can continue to be supported and assessed under our
existing frameworks. Consistent with this view, we are open to considering climate change expenditure
proposals by regulated businesses. We are also seeking evidence that Melbourne Water has given
strategic consideration to risk and identified those risks that may have a material impact on the prices
customers pay, or the services they receive (taking into account a long-term planning horizon).8

ESC (2024), 2026 Melbourne Price Review Guidance Paper, p 37.
8 ESC (2024), 2026 Melbourne Price Review Guidance Paper, pp 16—18.
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Box 1: Best practice economic regulation

To achieve the underlying policy objectives set for it, any regulatory framework will need to comply with a
number of high-level principles or pre-conditions, such as:

e Considers relevant context including the operating environment

e Achieves outcomes at least-cost (such as by adopting risk-based and outcomes-focused
approaches rather than prescriptive approaches, recognising the costs associated with regulation)

e Provides incentives to improve outcomes over time (with outcomes aligning to customer
preferences and expectations)

e Is flexible and adaptive to efficiently and effectively manage emerging challenges and
developments

e s transparent — both in expectations (what is required) and regulatory decision making (how
decisions have been made) — and consultative.

Source: Frontier Economics.

While we consider that there are no explicit barriers within the regulatory framework that would prevent utilities
from proposing investment in cost-effective measures to enhance climate resilience, we acknowledge that some
stakeholders have raised concerns that the outcomes of the regulatory framework may result in insufficient
funding across the business (i.e. the total revenue requirement is not sufficient). If so, the question is why? Is it
because:

e Utilities under-scoped the level of investment required in their pricing proposals to ESC. In turn, is this
because:

o Investment required to manage climate risks was not foreseen because of uncertainty around the
need for the investment (or new evidence), or

o Utilities did not have the capacity to demonstrate to their customers, the regulator and Boards about
the need and value of the investments and/or utilities view climate resilience investments as
inherently more risky as they are unclear as to how the ESC will assess them, or

o Investment in climate resilience was not a focus area for utilities given other financial or deliverability
constrains (e.g. utilities were focused on minimising short-term customer price and bill impacts) or
delivering other major projects)

e ESC did not approve the proposed level of investment on climate resilience ex ante, or did not provide
other mechanisms to manage cost recovery risk e.g. limited cost pass-through or true-ups if utilities
spend more than the ESC allowance, or

e ESC approved, but utilities had competing focus areas and budget priorities (i.e. the business prefers to
prioritise the funding envelope on other projects).

As set out above, other factors can weaken the utilities’ responsiveness to the financial and reputational
incentives in the economic regulatory framework. To the extent this occurs, it could result in sub-optimal planning,
funding and delivery of investment in resilience measures.

Importantly, other regulatory arrangements have recognised that even in instances where the regulatory
framework may not act as a barrier (in terms of preventing utilities proposing prices that would enable
investments that deliver increased resilience), the way in which these other factors interact with the regulatory
framework can be sufficient to reduce investment in cost-effective resilience.
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Key finding #3: Utilities may not sufficiently understand customer, community and
shareholder risk appetite.

While several key legislative, regulatory and policy instruments attempt to clarify roles and responsibilities related
to climate change, in practice when it comes to planning and funding investments in enhanced climate resilience,
it can be unclear which party is ultimately responsible, and the extent of that responsibility (i.e. the level of service
to be delivered). Responsibilities related to climate resilience are often quite broad (e.g. “with due consideration of
mitigation”®), so it can be difficult to identify what and how much Government envisages water utilities do in
relation to adaptation.

Alongside mitigating exposure to climate risks in meeting a given level of service, water service providers,
alongside the Government and regulators, are also expected to simultaneously manage other challenges
associated with aging assets, customer growth, and rising expectations to manage environmental and health risks
— all of which also require understanding the trade-offs of using scarce resources.

However, customers, the community and shareholders may have different risk appetites, which all impact the
level of investment in climate resilience:

o Different customers will value climate resilience differently, and the costs of providing this resilience may
also vary significantly across different parts of Greater Melbourne.

e Is it assumed water utilities can deliver services regardless of all climate risks?

e Is the Victorian Government, as the shareholder, comfortable that services may be disrupted due to
climate change?

e Under what circumstances (including the frequency, duration and extent) are service disruptions
‘acceptable’?

Understanding the impact of different risk appetites / levels of service, and determining the efficient level of
investment in climate resilience to meet a given risk appetite, requires accessing robust information on the costs
and benefits of climate resilience to evaluate these levels of service. This includes information on the likelihood of
relevant climate risks.

The combined impact of these factors means that in practice it can be difficult to understand customer,
community and shareholder risk appetite and the level of service that is required to be delivered.

Key finding #4: Utilities may be incentivised by other factors to prioritise other
investments and/or minimise investments.

As discussed above, utilities may not sufficiently understand customer, community and shareholder risk appetite.
This lack of a clearly defined risk tolerance (or level of service) can make it challenging to ensure investment in
climate resilience is given the appropriate priority, especially when there are pressures to prioritise other
investments and/or minimise investments to reduce pressures on prices. For example, as part of the consultation
process, some utilities noted that “words such as ‘assist’ and ‘regard’ to economic and social impacts are
generally viewed as not essential, particularly where there is pressure to keep prices contained or constraints on
delivery”.1°

Similarly, the Farrierswier review of the 2023 ESC price review process observed that:

A key concern raised by numerous water businesses in our interviews was a perception that there is too
much of a short-term focus by government and the commission on prices over the 4-5 year regulatory

9  Minister for Water (2015), Statement of Obligations (general), p 5.
10 Consultation with PSG.
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period and too little focus on longer-term asset management, investment needs and financial health of
the business... Several businesses said that government had made it clear to businesses before they
lodged their price submissions that price rises should not exceed inflation and that this had had a material
impact on some businesses’ price submissions. "

This factor highlights a potential issue with the existing governance arrangements, and how they work in practice,
which may give conflicting or inappropriate signals to water corporations about how they should invest in climate
resilience. We consider there is a risk that the water corporations interpret such formal or informal guidance as
needing to prioritise short-term price impacts over prudent and efficient long-term investments.

This perception is likely to be exacerbated by the challenges in overseeing performance related to climate
resilience; a utility’s performance may not become apparent until after a major weather event has occurred. In
addition, it can be more challenging to review performance in these instances, because ‘good performance’ does
not necessarily mean a utility can mitigate against all climate risks (i.e. completely avoid the impact of a climatic
event).'? It may be more appropriate to consider whether a utility has invested in a level of climate resilience
consistent with its long-term plans, rather than whether the climate risk occurred during the regulatory period
and/or whether the utility was resilient to all climate risks that occurred during the regulatory period.

The combined impact of these factors means that utilities may be dis-incentivised from prioritising investment in
climate resilience (which is often a higher-cost solution in the short-term), and unable to justify investments in
skills, processes and data required to demonstrate the value of these investments. Ultimately, this outcome can
lead to under-investment in cost-effective investment in climate resilience, and poorer outcomes for customers
and the community (including higher costs over the long term).

Key finding #5: Utilities may be uncertain as to how the ESC’s existing frameworks
apply to climate resilience expenditure.

While the ESC may expect utilities to respond the incentives in the PREMO framework and propose a level of
climate resilience investment that meets customers’ needs and preference, utilities may be uncertain as to:

o the types of climate risks that may be relevant e.qg. is it relating to measures that reduce risk of, and/or
impact on customers of climate risks?

e the types of expenditures that may be relevant e.g. is it both proactive and reactive measures?

e the process for demonstrating and/or assessing the prudency and efficiency of this climate resilience
expenditure e.g. does this differ from the process for proposing or assessing other expenditure?

These concerns may create barriers (actual or perceived) to utilities considering, planning for and delivering
improved resilience.

It is worth noting in the context of a change to the National Electricity Rules (NER) proposed by the Victorian
Minister for Energy and Resources, the Australian Energy Market Commission (AEMC) decided to make a final
rule change to address concerns that the lack of a formal framework for treating network resilience expenditure
created regulatory uncertainty, which in turn, impacted incentives for efficient investment. In its decision, the
AEMC makes clear that the rule change is not designed to address any explicit barriers to utilities proposing
expenditure '3 but to enhance regulatory certainty:

11 Farrierswier (2024), Review of the 2023 Victorian water price reviews, How effectively did the 2023 water price review process and
outcomes deliver on the objectives of PREMO, p 29.

12 Rather we should be incentivising investment in climate resilience where it is cost-effective (i.e. where the costs of increased resilience
are equal to the benefits). Investment beyond this point is not likely to be net beneficial.

13 The AEMC noted that “resilience is currently able to be considered in the network regulatory framework.” However, it noted that “there is
no explicit requirement for DNSPs and the AER to take into account distribution network resilience [and] there is no requirement for the
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the Commission is of the view that explicitly recognising resilience in the regulatory framework is likely to
improve consumer outcomes by increasing the likelihood that DNSPs consider, plan for and deliver
improved network resilience, and are also accountable for outcomes.#

The rule change enhances regulatory certainty by clarifying:

e Thatresilience expenditure could involve measures by utilities to reduce the risk of, and impact on
consumers of, power outages from severe weather events (including requiring the Australian Energy
Regulator (AER) to provide examples of resilience expenditure)

e That utilities have an obligation to consider risks of this kind to customers in developing their network
expenditure proposals

¢ How resilience expenditure should be proposed by utilities and assessed by the AER (through inclusion
of new ‘resilience expenditure factors’), with the AER to publish guidelines expenditure assessment
guidelines.

Significantly, the AER, utilities, industry groups and customer groups supported improving regulatory clarity but
suggested different solutions to achieve this.

In this context, there are questions as to whether the ESC framework is as transparent as it could be as it relates
to investment in climate resilience (see Box 1), and whether options are available to enhance this certainty in a
way that supports utilities considering, planning for and delivering improved resilience, and also being
accountable for outcomes.

For example, this could include whether, as per the requirements in the NER to use cost—benefit analysis (CBA)
to support expenditure assessment processes 'S or other regulatory frameworks that explicitly require utilities to
apply quantitative adaptive planning, the regulatory framework is as clear as it could be about the preferred tools
and methods to be used.

Although economic evaluation techniques, such as CBA and real options analysis, are the best tools to
demonstrate an investment is prudent and efficient, the ESC does not explicitly state that they must be used.
While this approach gives utilities flexibility and does not prevent them from using CBA and similar techniques, it
may also create uncertainty about how the ESC may assess proposals (creating the impression that resilience
investments are more challenging to justify), and over the long term may diminish incentives to invest in utility
capacity (including processes for collecting data) (See Finding #7). Further, there is potentially conflicting
Victorian Government material around appropriate assessment frameworks. For example, the Department of
Energy, Environment and Climate Action (DEECA) suggests a range of tools can be used to develop urban water
strategies, including CBA, and other techniques, such as multi-criteria analysis.'® In contrast, Department of
Treasury and Finance (DTF) guidance explicitly notes that “CBA should be used for investments wherever
possible to assess monetised benefits”, particularly for ‘high value high risk’ investments.”

AER to develop guidelines on how DNSPs may propose, and the AER may assess, resilience expenditure.” AEMC (2025), National
Electricity Amendment (Including distribution network resilience in the national electricity rules), Rule Determination, 2025, pp 1, 8.

14 AEMC (2025), National Electricity Amendment (Including distribution network resilience in the national electricity rules), Rule
Determination, 2025, p 8.

15 For example, the AEMC noted “The existing economic regulatory framework, including cost benefit analysis, will be used to assess
proposed resilience expenditure to provide efficient outcomes for consumers... The AER’s Expenditure forecast assessment guidelines
explain how cost benefit analysis is an assessment technique that the AER will likely use to assess expenditure. The AER expects
DNSPs to submit forecast expenditure for projects and programs using cost benefit analysis in general.” AEMC (2025), National
Electricity Amendment (Including distribution network resilience in the national electricity rules), Rule Determination, 2025, pp 10,27.

16 DEECA (2021), Guidelines for the development of urban water strategies, p 106.

17 DTF (2023), Investment Lifecycle and High Value High Risk Guidelines, p 37.
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Relatedly, some economic evaluation techniques, such as real options analysis, often require specialised skills
and data to robustly evaluate investments decisions. Undertaking these forms of analysis likely require a
capability uplift (see Key Finding #8).

Ultimately this situation raises the risk that utilities cannot identify and demonstrate where and when investment in
enhanced resilience delivers value to customers and the community, raising the risk of under-investment in cost-
effective climate resilience.

Key finding #6: Utilities may be concerned about ex post stranding risk if investments
are seen as ‘not required’.

Consistent with regulatory frameworks in other jurisdictions, the ESC’s framework provides for an ex post
prudence test of capex before actual capex is rolled into the regulatory asset base (RAB):

Pricing for the period will be determined using the forecast expenditure, but the RAB will be updated at
the end of the period to reflect the actual prudent and efficient net capital expenditure incurred during the
period. 8

There does not appear to be explicit reference to the principles that underpin the ESC’s ex post review process;
however, it is common practice in regulatory frameworks to consider only the information that is available at the
time. While the ESC has stated that “expenditure forecasts should represent the best available information at the
time of preparing a price submission”, 1% it does not appear to have explicitly stated this should also apply to any
ex post capex reviews.

As discussed above, the extent to which the economic, social and environmental benefits of enhanced climate
resilience are achieved depends on the extent to which the measures reduce the risk or mitigate the effect of a
climate event. There may be a perception that there is only a ‘genuine benefit’ if some form of emergency or
climate risk occurs to justify investment in climate resilience (and if the climatic risk does not occur, the
investment could be viewed as a ‘white elephant’). For example, as part of the consultation process a utility noted
“an investment is efficient if it mitigates a risk that materialises during the price period but may not be seen as
efficient if the risk does not eventuate”.2°

This situation can create the perception that investments in climate resilience are ‘riskier’ (i.e. exposed to ex post
stranding risk), because it's only with the benefit of hindsight that we can know whether resilience to these climate
risks were ‘required’.

Even if it is not the intent of the regulatory framework, lack of explicit guidance that states that an ‘ex post review
only considers information available at the time’ may create the perception that an ex post review may be
undertaken with the benefit of hindsight. While we are not aware of any instances where the ESC has taken this
approach, any such perception could nevertheless create barriers (in the form of reducing incentives to invest in
climate resilience) to supporting investments that increase resilience.

18 ESCV (2016), Water Pricing Framework and Approach: Implementing PREMO from 2018, p 25.
19 ESCV (2016), Water Pricing Framework and Approach: Implementing PREMO from 2018, p 24.
20 Consultation with PSG.
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Key finding #7: Utilities may not have sufficient capabilities to plan and deliver
measures consistent with this risk appetite.

As discussed above, demonstrating the value of investment in enhanced resilience to internal and external
stakeholders (including the ESC and potential sources of co-funding) requires understanding the investment’s
economic, social and environmental benefits. This requires using economic evaluation techniques such as CBA
(consistent with DTF High Value High Risk guidance?') and in some cases, more complex forms of risk and
uncertainty analysis such as real options analysis and quantitative adaptive pathways analysis.

However, while utilities may have sound understanding of standard CBA principles and guidelines,?? applying
these generic concepts to more complex climate resilience measures can be challenging for several reasons:

e The causal chain between the investment in enhanced resilience and the final outcome are often
complex multi-step processes with the final outcome difficult to quantify.

o The benefits are often non-monetary which requires a framework and site-specific data for
converting the change in outcome into a dollar figure.

¢ The benefits are often dispersed across the community and/or across time, which means they can
be more difficult to identify than more traditional ‘financial’ costs.

e The costs are often ‘locked in’, whereas the benefits take the form of a forecast reduction in risk.
In general, the financial costs of resilience measures can be understood, in many cases, as sunk once an
action is undertaken. However, there may be a perception that there is only a ‘genuine benefit’ if an
emergency or climate risk occurs to justify investment in climate resilience (and if the climatic risk does
not occur, the investment could be viewed as a ‘white elephant’).

This, combined with the factors discussed above, means that even if water utilities understand the ESC’s
expectations, they may be unable to demonstrate the value, prudency and efficiency of an investment to internal
and external stakeholders, consistent with a best practice framework (See below for example).

Figure 4: Evaluating climate resilience measures as part of sound decision making: Conceptual example
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21 DTF (2023), Investment Lifecycle and High Value High Risk Guidelines, p 37.
22 For example: DTF (2023), Investment Lifecycle and High Value High Risk Guidelines.
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The challenges in demonstrating the value of investments under uncertainty (like climate risks) has been
identified as a barrier to cost-effective investment in other jurisdictions (including NSW and SA) and sectors (e.g.
the energy sector). In response, many state government departments have developed sector-specific CBA
guidance for the water sector. 2324 Currently, much of the Victorian Government’s guidance related to climate
resilience appears to have a technical engineering focus, rather than an economic focus, and there is no water-
sector specific CBA guidance.

Key finding #8: Utilities may not have sufficient capabilities to identify and engage with
potential sources of co-funding.

Even when a utility can demonstrate the value of the investment, uncertainty may remain around how the
investment will be funded (e.g. which regulated customer base will fund the investment, how much should they
contribute, what are the expectations around seeking co-funding from broader parties). For example, as part of
the consultation process, some utilities expressed concerns around how to fund climate resilient investments with
multiple beneficiaries or investments that cross multiple service areas.

Given resilient investments are likely to benefit multiple parties, it is important that arrangements exist to
encourage coordination and ensure socially desirable shared investments can still occur. Procedural
arrangements such as cost allocation rules and guidelines may help promote socially desirable shared
investment.

At a high level, the regulatory framework allows water businesses to receive co-funding from other parties to
enable options which are not least-cost, but which provide broader community benefits. This can include funding
from broader beneficiaries or the Government (e.g. via a Community Service Obligation payment).

However, while a regulatory barrier may not exist to prevent utilities from seeking co-funding, in practice securing
co-funding can be seen as more challenging, especially compared with more ‘reactive’ approaches that are likely
to have much simpler funding arrangements (e.g. funded through the direct customer base). There are several
reasons for this perception:

e There are often multiple beneficiaries / sources of co-funding, which utilities would need to engage with
and seek funding from (as opposed to a customer base).

e The benefits these parties receive are often non-monetary and require a multi-step process to identify
them and value them (see Key Finding #7).

o Benefits may not be received until many years into the future, while the costs may be incurred upfront,
which means aligning revenue and costs can be challenging.

B For example, the NSW Government recently published Water conservation CBA guidelines (including tailored guidance around

evaluating the costs of water scarcity) and guidelines to evaluate the costs of flood events. Similarly, the SA Government recently
published stormwater and flooding CBA guidelines, including evaluating the costs of flooding. See NSW Government (2024), Water
conservation cost-benefit analysis guidelines; NSW Government (2023), Disaster Cost-Benefit Framework TPG23-17; Frontier
Economics & Alluvium (2023), Stormwater management cost benefit analysis framework.

The AEMC recently released a rule change requiring the AER to publish specific guidance around how it will evaluate investments in
enhanced resilience.

24
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Key finding #9: A range of actions could strengthen the sector’s ability to plan, fund
and deliver cost-effective investment in climate resilience.

As discussed above, while many aspects of the framework support investment in cost-effective climate resilience,
aspects of the existing arrangements could create barriers to investment (either actual or perceived). These
barriers relate primarily to aspects of the broader policy and governance framework, and capacity and capability
of the water corporations.

In collaboration with stakeholders (as part of a workshop convened by WSCA in mid-September), we have
identified a range of potential actions to address these barriers:

e Actions to improve utilities’ capability and capacity to evaluate resilience
e Changes to broader policy settings
e Changes to the ESC price review process.

Table 3: Overview of recommendations

Recommendations

Actions to improve utilities’ capability and capacity to evaluate resilience

DEECA, in collaboration with the Water Corporations and VicWater, to develop
Recommendation 1 sector specific CBA guidance and training to strengthen the sector’s ability to
undertake CBA

DEECA, in collaboration with the Water Corporations, DTF and VicWater, to develop
Recommendation 2 specific guidance and training to strengthen the sector’s ability to undertake funding
analysis of resilience investments

DEECA, in collaboration with the Water Corporations, to consider the value of
Recommendation 3 developing and updating a database of values to assist in valuing investments in
enhanced climate resilience

Changes to broader policy settings

DEECA, in collaboration with Water Corporations, to develop guidance to support
Recommendation 4 consistent approaches to climate-resilience planning and service delivery, including
how to articulate risk appetite and define levels of service.

. DEECA, in collaboration with the Water Corporations, to consider expanding the
Recommendation 5 nature of climate risks considered in long-term planning documents

. DEECA to improve clarity around the use of tools to evaluate investments to
Recommendation 6 improve climate resilience

Water Corporations, and the Victorian Government (as the shareholder), to consider
Recommendation 7 the value in introducing explicit mechanisms to track their performance of
investment in enhanced resilience
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Changes to the ESC price review process
The ESC to improve clarity around key aspects of the regulatory framework such as:

o there is an expectation to undertake cost benefit analysis of solutions to
demonstrate the value of investments, consistent with DTF guidance

o there is an expectation to consider both build, non-build, reactive and

Recommendation 8 proactive approaches to managing climate risk.

e any an ex post assessment of expenditure considers whether a decision
was prudent based on information available at the time (not with the benefit
of hindsight).

e there is an expectation to seek co-funding of investments where they
provide benefits beyond the regulated customer base.

The Water Corporations to consider how climate resilience can be incorporated into
Recommendation 9 their proposed Outcomes and, subsequently, the Performance component of
PREMO

Recommendation 10 The ESC to issue a Statement of Regulatory Intent related to climate resilience
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1 Background and context

1.1 The climate challenge

The challenges in providing water and wastewater services in Greater Melbourne, and in other major urban areas
across Australia, are increasingly well known.

Climate change is expected to result in warmer and drier conditions on average across much of non-tropical
Australia, with changes in rainfall patterns resulting in the potential for:

e reduced soil moisture and streamflow from the more frequent weather events (up to 1 in 5 annual
exceedance probability), resulting in reduced water supply capacity (or supply yield) of existing systems
to meet forecast growth in demand (see Figure 5 for forecast ‘gap’ between supply and demand for
Central and Gippsland region 25); yet

e increased rainfall and streamflow from the more infrequent severe weather events (up to 1 in 50 annual
exceedance probability), resulting in greater flood damage risks including potential impacts on services
and the community.

Rising temperatures due to climate change are intensifying rainfall maxima leading to increased rare
flooding, and greater economic losses. In addition, under future warmer temperatures, increasingly
persistent dry periods between rainfall events are expected to decrease frequent flooding threatening
water security. This is leading to a ‘worst of both worlds’ dichotomy: the small floods responsible for
filling our water supplies are decreasing, while the large flood events, which pose a risk to life and
infrastructure, are increasing. Hence there is a pressing need to project future rainfall maxima and
flood magnitudes for infrastructure design, water resource management, and planning.26

At the same time, the community understandably expects governments, regulators and water service providers to
be continually adapting to future challenges. This includes forecasting, planning and investing to adequately
adapt to climate change: to plan for a climate resilient future where services are secure, reliable, safe and cost-
effective to support economic growth, community wellbeing and a healthy environment — no matter the weather.

The community also understandably expects governments, regulators and water service providers to be
simultaneously managing other current and emerging ‘day-to-day’ challenges — all of which also require
significant planning and decision making about the use of scarce utility, customer and community resources.?’

Failure to adequately address the need for climate resilient services, alongside other ‘more pressing’ concerns,
puts existing and future assets, and ultimately services, at risk. This result may impose significant economic,
social and environmental costs on the community, while also increasing the financial costs to government and
ultimately users of repairing or replacing damaged assets.

% This cumulative impact of reducing supply from existing systems and increasing demand results in the need for investment in additional
water supply of around 115 GL pa by 2050, based on medium demand and climate change impacts.

% Wasco et al. (2023), ‘Diverging projections for flood and rainfall frequency curves’, Journal of Hydrology, 620, p 1.

27 This includes investment to manage aging assets, meet population growth (connecting new customers and augmenting assets to meet
population growth), achieve environmental, circular economy and decarbonatisation outcomes, and manage other emerging risks (e.g.
PFAS).

Water Sensitive Cities Australia | wscaustralia.org.au



Water Sensitive Cities Australia | 27

Indeed, Infrastructure Australia has observed that of all the forms of infrastructure, the potential risks and costs of

climate change are greatest in the water sector:

As with other forms of infrastructure, the water sector has faced mounting challenges from factors such
as population growth, climate change and changing user expectations.

However, of all the forms of infrastructure, the potential risks and costs of climate change are greatest in
the water sector. The water sector relies heavily on rainfall to replenish storages, streams and
groundwater, and on vibrant ecosystems to support a reliable water cycle. Higher temperatures can also
increase the volume of water in storage lost through evapotranspiration. Extreme weather events such as
floods, cyclones and bushfires, as well as rising sea levels and increased coastal inundation, can also
damage assets or disrupt wastewater treatment processes. These bring heightened risks for the health of
our waterways, management of wet weather flows and contaminants in residential areas.??

Figure 5: Projected future supply and demand under various climate change scenarios

1000

900

800

700

600

500

400

Average annual velume (GL/year)

300

200

100

2020

By 2030, additional annual water
requirements could reach:

» 85 GLwith high demand and high
climate change impacts.

.

requirements could reach:
« 280 GL with medium demand and
medium climate change impacts

« 600 GL with high demand and high
climate change impacts.

By 2070, additional annual water

2025 2030 2035

3

!

Lr
By 2050, additional annual water
reguirements could reach:

« 115 GL with medium demand and

medium climate change impacts

= 330 GL with high demand and high
climate change impacts.

2045 2050 2055

Year

2060 2065 2070

Possible range
of future demand

Pessible range
of available supply

—  Supply-
Supply -
Supply -

low climate change
medium climate change
high climate change

Source: Department of Environment, Land, Water and Planning (2022), Central and Gippsland Region Sustainable Water
Strategy. Final Strategy.

28

Infrastructure Australia (2019), An Assessment of Australia’s Future Infrastructure Needs — The Australian Infrastructure Audit 2019,

p 601.
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1.2 There is concern that we are under-investing in
resilience

Addressing these challenges requires making critical decisions about the size, timing and location of investments
to provide climate resilient services, all in an environment of significant uncertainty.?®

The brief for this project noted concerns expressed in previous consultation with urban water sector practitioners
that there may be under-investment in ‘cost-effective’ climate resilience water services.3°For example, there could
be:

e afocus on other ‘day-to-day’ challenges because they are:

o seen as ‘more pressing’ (to meet clear regulatory, government or community level of service
expectations), and/or

o better understood (in terms of costs and benefits and resulting payoffs of investments), and
ultimately

o prioritised in an environment of constrained utility budgets and government expectations to minimise
increases to prices and customer bills

e de-prioritisation of proactive approaches to climate resilience, e.g. under-investment in ongoing water
conservation activities or other pre-planning measures outside of drought or flood which would enable
utilities to ‘scale up’ investment when required, avoiding more severe economic and social costs
associated with reactive solutions (e.g. water restrictions or a supply shortfall during times of low storages
or water quality events)

e afocus on reactive approaches to managing climate risks if they occur (rather than investment in
advance) as they have a better understood funding pathway (i.e. via more traditional risk mitigation
measures such as cost pass-throughs or true-ups, rather than a requirement to demonstrate ex ante that
an investment delivers value given uncertainty).

2% Relating to water supply services this includes the impact of climate uncertainty on both the water ‘supply side’ including average rainfall
patterns and their year-to-year variability, as well as the location and intensity of storm events that impact quantity and quality of water in
storages etc., and on the ‘demand side’ including future average annual water demands and seasonal variability including impacts of
heatwaves and the potable and non-potable demands during these periods.

30 The scope of this work does not include establishing whether there is under-investment.
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Box 2: Why cost-effective investment?

We focus on ‘cost-effective investment’ in resilience because, while resilience can deliver benefits to the
community, it can also come at a higher cost in the short term (including financial or broader economic,
social and environmental costs). As such, it's important that we identify where and when it makes sense
to invest in climate resilience (i.e. where it is ‘efficient’). Efficient investment in resilience maximises the
net benefit (i.e. benefits exceed the costs) to society relative to other servicing options.

For example, the NSW economic regulator IPART (Independent Pricing and Regulatory Tribunal) noted
investment to reduce low probability, high costs events, particularly if there are “specific service outcomes
for customers”:

We agree that the drought risks targeted by the Belmont desalination plant are very low... We
have considered Houston Kemp’s report, Hunter Water’s proposal, stakeholder views and
undertook additional analysis on this matter. We consider Hunter Water’s proposed expenditure
represents a reasonable balance of risk, affordability and delivery of priority customer outcomes.
The expenditure included within Hunter Water’s proposal is generally well justified and tied to
specific service outcomes for customers. 3’

Source: Frontier Economics.

There may be several reasons for this perceived under-investment:

¢ Roles and responsibilities may be unclear, especially for setting, planning and delivering investments
in climate resilience that involve multiple parties.

¢ The ‘risk appetite’ of the community is unclear (such as how the levels of service provided to
customers are impacted, under what climate circumstances including frequency, and for how long
including duration). Different customers will value risk reduction differently, and the costs of providing this
reduction may also vary significantly across different parts of Greater Melbourne. As a result, it can be
difficult to know what level of climate resilience or risk reduction to target.

e Adaptive planning, including demonstrating that an adaptive approach delivers community value,
for multi-faceted climate resilient investments can be challenging (see Box 3).

e The process for securing funding can seem unclear or difficult, which can disincentivise investment
or lead to a bias towards more traditional solutions. For example:

o it may be unclear what regulators expect in relation to funding investment in climate resilience, or
o it may be seen as too challenging to fund climate resilience given there are often multiple
beneficiaries / sources of funding, or the benefits are not received until many years into the future.

o Sustained focus on delivery is hard given competing priorities. For example, an excessive focus on
short-term affordability rather than long-term customer value in the context of a changing climate can act
to constrain investments that deliver increased resilience measures during ‘good times’ (e.g. during times
of water surplus).

31

IPART (2025), Hunter Water prices 2025-2030, Final Report, p 12.
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Similarly, given other priorities, such as aging infrastructure, it can be challenging to make the case for ‘doing
more than business as usual (BAU)' during these ‘good times’.

Box 3: Valuing multi-faceted benefits can be challenging

Resilience benefits can be challenging to evaluate because:

the causal chain between the action and the final outcome are often complex multi-step
processes with the final outcome difficult to quantify

the benefits are often non-monetary which requires a framework and site-specific data for
converting the change in outcome into a dollar figure

the benefits are often dispersed across the community and/or across time, which means
they can be more difficult to identify than more traditional ‘financial’ costs

the costs are often ‘locked in’, whereas the benefits are a forecast reduction in risk. In
general, the financial costs of resilience measures can be understood, in many cases, as sunk
once an action is undertaken. However, the extent to which the economic, social and
environmental benefits discussed above are achieved depends on the extent to which the
measures reduce the risk or mitigate the impact of a climate event. There may be a perception
that there is only a ‘genuine benefit if an emergency or climate risk occurring to justify investment
in climate resilience (and if the climatic risk does not occur, the investment could be viewed as a
‘white elephant’).

Source: Frontier Economics.

The combined impact of these factors means that there is a risk of over-investment or under-investment in climate

resilience, and ultimately, higher costs and poorer long-term outcomes for customers and the community. This

risk is likely to be exacerbated in future as climate change increases temperatures and alters the frequency and

intensity of extreme weather events such as droughts, heatwaves and flooding.

1.3 Scope of the review

Against this background, WSCA engaged Frontier Economics to review funding arrangements of investments in

climate resilient water services. This project involved:

Identifying key climate risks associated with each stage of the regulated water and sewerage service
value chain in Melbourne

Reviewing the approach to planning, funding and delivering investment in enhanced climate resilience in
other jurisdictions to identify the characteristics that are likely to support funding of climate resilience
Assessing Victoria’s approach (focusing on the PREMO economic regulatory framework and other related
factors) and identifying vulnerabilities or ‘barriers’ related to climate resilience
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e Developing recommendations through stakeholder engagement (including drawing on feedback raised by
stakeholders at a workshop convened by WSCA on 18 September).32

Box 4: The importance of considering barriers and perceptions of barriers

This report considers both barriers in the policy and regulatory framework related to funding climate
resilient water services and perceptions of barriers. In some instances, barriers stem not from the
economic regulatory framework itself, but perceptions around how it operates or the expectations of the
ESC. For example, there may be instances where the regulatory framework does not prevent investment
in a resilient solution, but uncertainty around how the investment will be considered by the regulator
creates the perception of a barrier, which may reduce the utility’s incentives to consider investments that
deliver increased resilience (compared with BAU solutions that may be seen to be less risk).

Other regulatory arrangements have recognised that even in instances where the regulatory framework
may not act as a barrier (in terms of preventing investments that deliver increased resilience), the
perception of a barrier is sufficient to reduce investment in cost-effective resilience. For example, the
recent AEMC rule change was designed to address the “regulatory uncertainty for DNSPs and the AER
around how to efficiently spend on network resilience”? caused by the lack of a formal framework for
treating investment in distribution network resilience.

Source: Frontier Economics.

1.4 Structure of this report

The remainder of this report is structured as follows:

e Section 2 outlines our definition of ‘climate resilience’ and, given this definition, summarises key climate
risks in the water service value chain.

Section 3 summarises our review of regulatory approaches to considering climate resilience.

Section 4 summarises the findings of our assessment of the Victorian policy and regulatory framework.
Section 5 outlines recommendations to address the ‘gaps’ identified in Section 4.

Appendix A contains a glossary and summary of acronyms.

Appendix B summarises the literature review.

Appendix C provides further detail on the findings of our review of regulatory approaches to considering
climate resilience.

e Appendix D summarises Victoria’'s legislative, policy and regulatory instruments.

32
33

Attendees included the ESC, DEECA, Melbourne Water, South East Water, VicWater and Yarra Valley Water.
AEMC (2025), Recognising distribution network resilience in the national electricity rules, Information sheet, p 1.
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2 Climate risks in the water service
value chain

This section outlines our definition of ‘climate resilience’ and, given this definition, summarises key climate risks in
the water service value chain and potential measures to help address them.

2.1 What do we mean by ‘climate resilience’?

The first task is to define climate resilience for water and wastewater services in the Melbourne context. This step
is critical, because the definition of climate resilience will determine, in part, the extent to which the existing
regulatory framework supports climate resilience. A definition that is either too narrow, or too broad, may lead to
inefficient investment in resilience, and ultimately, poorer outcomes for the community.

Our approach to defining climate resilience revolved around reviewing existing literature regarding climate
resilience across the water sector, as well as more broadly, with a focus on the Victorian context (see Appendix B
for more detail). The literature review highlighted various, and in some cases inconsistent, definitions of climate
resilience. Notably a number of resilience-related government and non-government reports did not define climate
resilience at all.®*

However, those that did define climate resilience also highlighted that concepts have evolved over time. For
example, traditional notions revolve around strength and resistance alongside the ability to ‘bounce back’.35
However, in its more recent applications in areas such as disaster management and urban sustainability,
resilience is increasingly framed around flexibility, learning and change (alongside strength and resistance). 3¢

Resilience is also often used to capture distinct and overlapping concepts, such as adaptive capacity.3” The
Commonwealth Government’s soon to be updated National Climate Resilience and Adaptation Strategy: 2021 —
2025 defines: 3

e Adaptation as the “the process of adjusting to actual or expected changes in climate to reduce or avoid
climate impacts, or exploit beneficial opportunities”; and

¢ Resilience as the “the capacity of communities, environments and economies to cope with a hazardous
event or disturbance, while maintaining their essential functions and structure”.

3 See for example: DEECA (2024), Victoria’s Climate Science Report 2024; DELWP (2022), Building Victoria's Climate Resilience
Victoria’s draft; Infrastructure Victoria (2025), Victoria’s draft 30-year infrastructure strateqy.

Intergovernmental Panel on Climate Change (2001) as cited in Productivity Commission (2012), Barriers to Effective Climate Change
Adaptation.

% See for example: DELWP (2022), Water Cycle Climate Change Adaptation Action Plan 2022—2026, p 76; WSAA (2021), Towards
Resilience: Climate Change and the Urban Water Industry in Australia and New Zealand, p 53.

Tyler, S & Moench, M (2012), ‘A framework for urban climate resilience’, Climate and development, 4(4), pp 311-326.

3 DAWE (2021), National Climate Resilience and Adaptation Strateqy 2021 — 2025.

35

37
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Further, climate adaptation action can take many forms, including:3°

e Protecting species and managing resources so that Australia’s natural environment can endure and
overcome the impacts of climate change

e Upgrading buildings and transport systems to enable them to better withstand heatwaves and extreme
weather events, and

e Supporting the wellbeing of Australians most impacted by climate change, especially those who face
increasing disasters, extreme temperatures and severe weather events.

That is, climate resilient development can significantly increase the adaptive capacity of regions, towns and
cities.40

Sources also emphasised the need for climate resilience to account for the significant uncertainties that relate to
the type and extent of climate risks and hazards and their impacts.!

This is exemplified by the array of definitions utilised across Victorian and Federal Government departments and
agencies, non-government organisations and academic sources as detailed below.

Box 5: Selected definitions of climate resilience

e The capacity of social, economic and environmental systems to cope with a hazardous event or
trend or disturbance, responding or reorganising in ways that maintain their essential function,
identity and structure, while also maintain the capacity for adaptation, learning and
transformation.?

e  Our conception of resilience couples the engineering design standard of robustness with the
ecological concepts of persistence, adaptation and transformation. We define a resilient
infrastructure system as one that can maintain its function and services over a wide range of
future conditions, adapting and transforming to accommodate change, while managing failure in a
systematic manner that limits damages and costs during extreme events.*3

e Resilience is defined as consisting of three components, based on hypothetical water
infrastructure systems: Persistence — fixed design and reactive recovery; Adaptability —
monitoring and detection and proactive recovery; Transformability — monitoring and detection and
redesign.**

e Resilience capacity is described as a combination of: (i) shock absorbing and coping; (ii) evolving
and adapting; and (iii) transforming.4°

Source: Frontier Economics.

39
40
41

42
43

44
45

DCCEEW (2025), Climate adaptation in Australia.

DAWE (2021), National Climate Resilience and Adaptation Strategy 2021 — 2025, p 11.

See for example: Victorian Government (2022), Water Cycle Climate Change Adaptation Action Plan 2022—-2026; Béné et al. (2014),
‘Resilience, Poverty and Development: Review Article’, Journal of International Development, 26(5).

DELWP (2022), Water Cycle Climate Change Adaptation Action Plan 2022—-2026, p 76.

Brown et al. (2020), ‘Resilience by design: A deep uncertainty approach for water systems in a changing world’, Water Security, 9,
100051, p 2.

WSAA (2021), Towards Resilience: Climate Change & the Urban Water Industry in Australia and New Zealand, p 53.

Béné et al. (2014), ‘Resilience, Poverty and Development: Review Article’, Journal of International Development, 26(5).
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This report has adopted a definition of climate resilience that acknowledges the need for utilities to work towards
embedding the full spectrum of resilience concepts into their networks, while accounting for the full array of
climate risks and hazards. In other words, the definition should not preclude investment across the full spectrum
of climate resilience related outcomes by adopting a definition that is too narrow.

Informed by feedback and comments provided by the Project Steering Group and underpinned by the principles
outlined above, this report adopts the following definition of climate resilience:

The ability of systems to manage (absorb or avoid as appropriate) a wide range of uncertain, acute or
chronic climate risks to ensure reliable provision of services to the community in a cost-effective manner,
while maintaining the capacity for adaptation to accommodate change.

When applied to the water sector, these systems include water, wastewater and recycled water.

2.2 Key climate risks in the water service value chain

Australia’s climate has warmed by an average of 1.51 + 0.23°C since national records began in 1910, changing
Australia’s climate and weather patterns.#® Further warming is predicted in the coming decades, and Australia will
experience further changes in weather and climate, as well as the natural environment more broadly. Projected
changes include:*’

Continued increase in air temperatures, with more heat extremes and fewer cold extremes

Continued decrease, on average, in cool season rainfall across many regions of southern and eastern
Australia, which will likely lead to more time in drought

More intense short-duration heavy rainfall events even in regions where the average rainfall decreases or
stays the same

Continued increase in the number of dangerous fire weather days and a longer fire season for much of
southern and eastern Australia

Further sea level rise and continued warming and acidification of the oceans around Australia.

These changes are very similar to those expected for Victoria specifically, as discussed in Victoria’s Climate
Science Report 202448 and the Victorian Government's Water Cycle Climate Change Adaptation Action Plan
2022-2026.%° As Figure 6 shows, the impacts of climate change projected for Victoria will vary depending on the
‘emissions scenario’. However, what is clear across both scenarios is that climate change is predicted to generate
changes in weather and climate that will expose the Victorian water sector to a number of risks and hazards.

Given this, we have identified 6 key categories of physical climate risk for water systems. These risks include both
acute climate hazards, and chronic, longer-term climate risks. The 6 categories are:

Bushfire

Extreme heat and chronic changes (increases) in average temperatures
Drought

Flooding and extreme rain (including storms and wind events)

Chronic changes in rainfall patterns over the longer term

Sea level rise.

46
47
48
49

CSIRO & BOM (2024), State of the Climate 2024, p 2.

CSIRO & BOM (2024), State of the Climate 2024.

Victorian Government (2024), Victoria’s Climate Science Report 2024.

Victorian Government (2022), Water Cycle Climate Change Adaptation Action Plan 2022—-2026.
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Figure 6: Victoria climate projections
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Victoria's future climate will depend on the global emissions scenario
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Source: DEECA (2024), Victoria’s Climate Science Report 2024, p 7.

Historically, a much narrower focus has been adopted when considering water system exposure to climate risks
and hazards. The focus was typically on drought, bushfire, flood and changing rainfall patterns over the longer
term, with a focus on individual climate risks (rather than the impact of multiple risks together — i.e. complex risks).
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However, complex risks result from multiple climate hazards interacting and occurring concurrently, compounding
overall risk and transmitting risk across interconnected systems and regions.? Key documents, including the
Australian Government National Climate Risk Assessment Methodology, the Victorian Government's Water Cycle
Climate Change Adaptation Action Plan 2022—-2026 and the Water Services Association of Australia’s (WSAA’s)
Towards Resilience report, highlighted several factors:5!

Almost all components of the water sector could be exposed to almost all of the climate risks and hazards
identified (as shown in Figure 7 below and detailed in Table 4).

Almost all components of the water sector could be exposed to a range of complex climate risks and
hazards, including unidirectional, bidirectional and/or cascading risks.52

A number of other critical sectors are exposed to climate risks and hazards through water sector
exposure to climate risk and hazard. These sectors include primary production, health and human
services, energy, telecommunications and transport, among many others.

Importantly, some types of infrastructure may be more exposed to different climate risks and hazards and/or
combinations of climate risks and hazards; and that the level of exposure is site specific and may change over

time.

Figure 7: Climate risks and hazards across the water sector
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% DCCEEW (2023), National Climate Risk Assessment Methodology.
51

Change Adaptation Action Plan 2022—-2026; WSAA (2021), Towards Resilience.

52 We note that disruption to supporting services due to climate risk (e.g. electricity supply and road access) can also lead to impacts

across the water cycle.
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Table 4: Climate risks and hazards across the water cycle — examples

Climate risk/
hazard

Bushfire

Extreme heat
and chronic
changes in
average
temperature

Supply: Emergency services
use of water from reservoirs to
fight fire.

Treatment: Post-bushfire runoff
of dissolved materials into
receiving waters, changes in
turbidity and chemistry of water.
Distribution and reticulation:
Damage to water and
wastewater infrastructure.

Supply: Snow and ice cover
changes, leading to reduced or
earlier peak streamflow and/or
extension of low flow periods,
increased evaporation and
demand, malfunction during
extreme heat events.
Treatment: Reduced oxygen
concentrations, release of
phosphorus, increased
occurrence of eutrophication,
algae blooms and
microbiological activity.
Distribution and reticulation:
Infrastructure malfunction during
extreme heat events.

Wastewater

Transfer, treatment and
collection: Damage to
water, wastewater and
recycled water
infrastructure from fire.

Disposal: Infrastructure
malfunction during extreme
heat events.

Transfer: Corrosion of
sewers and stormwater
pipes.

Treatment: Impact on
temperature-related
wastewater treatment
processes. Reduced
oxygen content in
wastewater effluent
receiving waters, leading to
additional wastewater
treatment requirements.
Collection: Corrosion of
sewers and stormwater

pipes.

Recycled water

¢ Treatment, transfer and reticulation: Damage to
water, wastewater and recycled water infrastructure
from fire.

o Treatment: Reduced oxygen content in wastewater
effluent receiving waters, leading to additional
wastewater treatment requirements. Increased
microbiological activity and risk from new species
with changing water temperatures.

o Transfer and reticulation: Infrastructure malfunction
during extreme heat events.
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Climate risk/
hazard

Drought

Flooding and
extreme rain

Water

Supply: Reduced streamflow,
decreasing water supply, which
can lead to restrictions.
Treatment: Increased water
withdrawals from low quality
sources due to shortages
increase treatment
requirements; increased
pollutant concentrations.
Distribution and reticulation:
Reduced available soil moisture,
leading to degradation of water
pipes, leakage and mains
breaks.

Supply: Drinking water storage
capacity decrease, because of
the need to maintain more flood
storage capacity. Decrease in
groundwater recharge, as heavy
precipitation exceeds soil
infiltration capacity and
increases surface runoff.
Treatment: Flooding of water
intake and treatment facilities
causing contamination and
damage. Increased pollution
loading to groundwater.
Distribution and reticulation:
Erosion of pipelines due to
heavy rainfall.

Wastewater

Disposal: Damage to water
infrastructure from soil
movement.

Transfer: Reduced
available soil moisture,
leading to degradation of
wastewater pipes, leakage
and mains breaks.
Treatment: Damage to
water infrastructure from
soil movement.
Collection: Reduced
available soil moisture,
leading to degradation of
pipes, leakage and mains
breaks.

Disposal: Sewer and
stormwater overflows,
causing urban flooding and
increased discharge to the
environment.

Transfer: Erosion of
pipelines due to heavy
rainfall.

Treatment: Flooding of
water intake and treatment
facilities causing
contamination and damage.
Capacity overload of
wastewater treatment
plants.

Collection: Erosion of
pipelines due to heavy
rainfall.

Recycled water

Treatment: Damage to water infrastructure from soil
movement.

Transfer and reticulation: Reduced available soil
moisture, leading to degradation of pipes, leakage
and mains breaks.

Treatment: Capacity overload of water treatment
plants and wastewater treatment plants. Flooding of
water intake and treatment facilities causing
contamination and damage.

Transfer and reticulation: Erosion of pipelines due
to heavy rainfall.
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Climate risk/

Pp— Water Wastewater Recycled water
Chronic «  Supply: Drinking water storage e Transfer anq collect?on: . Tra_nsfer and reticulation: R_educed availqble soil
changes in capacit)./ decrease due to lower Rec_juced avaﬂgble soil moisture, Ieadmg to degradation of water pipes,
rainfall average rainfalls moisture, leading to leakage and mains breaks.
S degradation of wastewater
patterns over e Treatment: Contamination and ipes, leakage and mains
the longer term increased pollution and/or Ereak's 9
sedimentation of surface water )
and groundwater.
e Distribution and reticulation:
Reduced available soil moisture,
leading to degradation of water
pipes, leakage and mains
breaks.
. ) . . o Disposal: Sewer outfalls o Treatment: Salinisation of recycled water.
Sea level rise * ﬁ\lf;pr:]yo.uStr::\LtV\i/ﬁ:gralgﬂ'#:;gr;re]\;cj into sea exposed to * Transfer and reticulation: Coastal pipe networks
into water su’pply pipe networks. dame_lge during coastal infrastructure damaged. relocation or adaptation of_
e Treatment. distribution and flooding. assets because they are close to the coast and/or in
’ e Transfer: Coastal positions with heightened flood levels.

reticulation: Relocation or
adaptation of assets because
they are close to the coast
and/or in positions with
heightened flood levels.

wastewater pipe networks
infrastructure damaged.

e Treatment: Temporary
increases in salinity of
influent to wastewater
treatment plants from
flooding, leading to
disruption of biological
processes and corrosion of
equipment. Saltwater
intrusion into coastal
wastewater treatment
lagoons.

e Collection: Coastal
wastewater pipe networks
infrastructure damaged.

Source: Frontier Economics.
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Critically, the impact of climate risk goes beyond the impact on infrastructure, customers and service delivery, and
includes the following risks:%3

Operational risk: The physical risks associated climate change could expose all parts of the water sector
to a number of operational risks. This risk also extends to risks associated with service delivery (e.g.
performance of treatment plants, the availability of labour or critical materials).

Policy, regulatory and compliance risk (including in relation to levels of service): Risk to an entity
associated with a policy or regulation aimed at addressing climate change causes or impacts, such as
changes to health and environmental regulations. For example, changing obligations around emissions
reductions obligations and targets.

Reputational risk: Risk tied to changing customer or community perceptions of an organisation’s role as
it pertains to climate resilience, including its approach and effectiveness of maintaining service delivery in
light of climate-related risks and hazards. For example, their contribution to or detraction from the
transition to a lower carbon economy or the risk that a prudent and efficient investment is later viewed a
‘white elephant’ if the climate risk did not occur.5*

Technological and asset risk: To the extent that new technology displaces old systems and disrupts
some parts of the existing economic system, winners and losers will emerge from this ‘creative
destruction’ process. Technological change may increase costs from adopting new technologies or result
in stranded assets, e.g. unexpected costs related to low emissions technologies.

Legal and liability risk: Legal or litigation risk related to the perceived or actual failure of an entity to
mitigate, adapt or disclose risk (including financial risk) associated with the impacts of climate change.
Market risk: Shifts in water demand as climate-related risks and opportunities are increasingly accounted
for. For example, drought is likely to increase water demand.

In practice, the extent of these risks will depend on how a utility or decision maker responds to climate risks. For
example, technological risk will be more relevant in cases where a decision maker has adopted a certain
technology to respond to climate risk, whereas reputational risk may be more relevant where an entity has not
sufficiently responded to climate risk.

53

54

See for example: Task Force on Climate-Related Financial Disclosures (2017), Final Report: Recommendations of the Task Force on
Climate-related Financial Disclosures.

For example, the Sydney Desalination Plant was initially seen as a ‘white elephant’ when the drought broke shortly after it was built and
the plant sat idle for a number of years. Miles Godfrey (2014), Desalination plant at Kurnell costing taxpayers $534,246 a day as it sits
idle while water levels remain high.



https://www.tcfdhub.org/Downloads/pdfs/E06%20-%20Climate%20related%20risks%20and%20opportunities.pdf
https://www.tcfdhub.org/Downloads/pdfs/E06%20-%20Climate%20related%20risks%20and%20opportunities.pdf
https://www.dailytelegraph.com.au/news/nsw/desalination-plant-at-kurnell-costing-taxpayers-534246-a-day-as-it-sits-idle-while-water-levels-remain-high/news-story/3b8928b915a2e7a0bd4a14171e17bb3c
https://www.dailytelegraph.com.au/news/nsw/desalination-plant-at-kurnell-costing-taxpayers-534246-a-day-as-it-sits-idle-while-water-levels-remain-high/news-story/3b8928b915a2e7a0bd4a14171e17bb3c
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2.3 Potential measures to address climate risks

There are likely to be a range of measures available to help mitigate climate risks. While understandably there is
often a focus on ‘build’ solutions, we consider these measures should go beyond ‘build’ solutions, and include
both ‘reactive’ and ‘proactive’ measures:

e Proactive solutions include:

o

o

Pre-planning to enable faster response in the event of a climatic risk, e.g. pre-planning
construction of a desalination plant to enable faster construction of a drought-response desalination
Ongoing investment to enable decision makers to scale up in the event of a climatic risk, e.g.
ongoing investment in water conservation that can be scaled up during a drought

Operational solutions, including the governance processes and financial arrangements to ensure
the organisation can avoid, cope with and recover from climate risks and anticipate risks. This
measure includes purchasing insurance where appropriate.

Build infrastructure solutions, e.g. construction of rainfall independent water supply outside of
drought to ensure water is available during a drought

Non-build infrastructure solutions outside of a climate risk, e.g. changing how infrastructure is
operated.

e Reactive solutions include:

@)

Build infrastructure solutions, e.g. construction of rainfall independent water supply during a
drought or rebuilding infrastructure at a higher floor level following a flood

Non-build infrastructure solutions, e.g. changing how infrastructure is operated or imposing
demand side responses. This measure could involve operating a desalination plant or imposing water
restrictions following a flood event to help address water quality issues at an existing dam.

See Table 5 for more information about the range of measures.

In some cases, these solutions may form part of a water utility’s core regulated water and wastewater services
(e.g. investment in desalination or water conservation to manage risk of a drought). In other cases, they may
involve providing unregulated services using regulated assets, such as investment in waste to energy at an
existing wastewater treatment plant.
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Table 5. Potential measures to address climate risks

Example of

Examples of proactive solutions

Examples of reactive solutions

climate risk
Bushfire

Extreme heat and
chronic changes
in average
temperature

Drought

Flooding and
extreme rain

Chronic changes
in rainfall patterns
over the longer
term

Sea level rise

Source: Frontier Economics.
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Catchment management

Urban cooling solutions, such as
irrigation of tree canopy and open
space and water in the landscape

Investment in rainfall independent
supply outside of drought
Pre-planning to enable faster
response

Development of detailed drought
response plans

Ongoing investment in water
conservation and leakage
management.

Urban cooling solutions, such as
irrigation of canopy and open
space and water in the landscape

Ongoing investment in water
conservation and leakage
management

Pre-planning to enable faster
response

Development of emergency
response and recovery plans
Development in appropriate areas

Investment in rainfall independent
water supply

Ongoing investment in water
conservation

Movement of assets to a higher
level

Construction of assets to reduce
the impact of sea level rise, such
as seawalls and blue-green
infrastructure

| wscaustralia.org.au

Fire fighting

Increased use of air conditioning

Construction of rainfall
independent water supply during a
drought

Water restrictions

Scaling up of water conservation

Operation of an existing
desalination plant

Water restrictions

Scaling up of water conservation
Rebuilding of assets at higher
flood level

Investment in rainfall independent
water supply

Operation of an existing
desalination plant

Water restrictions

Scaling up of water conservation

Rebuilding of assets at higher level
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3 Learnings from other jurisdictions

Given the range of potential measures available to help mitigate climate risks, the next question is the extent to
which the regulatory framework supports investment in these solutions.

This section summarises our review of existing national and international regulatory approaches to considering
climate resilience and distils the findings into a number of pre-conditions or characteristics that help support
funding of efficient investment in climate resilience.

3.1 Approach to reviewing existing regulatory approaches
to supporting climate resilience

Our analysis has considered a range of national and international approaches (including the relevant economic
regulatory frameworks (see below)) to supporting the funding of climate resilience, including:

e NSW urban water utilities (i.e. Sydney Water and Hunter Water), regulated by the Independent Pricing
and Regulatory Tribunal (IPART)

o Seqwater in Southeast Queensland, regulated by the Queensland Competition Authority (QCA)

¢ United Kingdom water utilities, regulated by Ofwat®®

e Australian electricity distribution sector — Distribution Network Service Providers (DNSPs) regulated
by the Australian Energy Regulator (AER).

Key features of these regimes include:

¢ Independent economic regulation — Clearly established entity with legislated task (decision making
powers), with some discretion around how decisions are made

o Mature regulatory frameworks — Specialised processes involving continued investment in specialised
skillsets, including issuing and updating of guidance material to industry to balance predictability and
flexibility

e Numerous regulated businesses with different characteristics — Some regulators oversee numerous
sectors (i.e. beyond one sector). Even within a sector, there are large differences in utilities
(private/public, regional/urban, large/small) with implications for community need, business capacity etc.

% There has recently been a move to abolish Ofwat. Given uncertainty around the new arrangements, this review considered the current
arrangements (including Ofwat).
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Box 6: What is the role of economic regulation?

Economic regulation aims to promote the long-term interests of consumers by supporting efficient
investment. It does this by ensuring monopoly service providers are able to recover no more than the
prudent and efficient costs (including a fair return on capital) of meeting their health, safety,
environmental, social and other obligations.

To achieve the underlying policy objectives set for it, any regulatory framework will need to comply with a
number of high-level principles or pre-conditions. In broad terms, best practice regulation:

e Considers relevant context including the operating environment

e Achieves outcomes at least-cost (such as by adopting risk-based and outcomes-focused
approaches rather than prescriptive approaches, recognising the costs associated with regulation)

e Provides incentives to improve outcomes over time (with outcomes aligning to customer
preferences and expectations)

e Is flexible and adaptive to efficiently and effectively manage emerging challenges and
developments

e Is transparent — both in expectations (what is required) and regulatory decision making (how
decisions have been made) — and consultative.

As discussed in more detail below, Victorian water corporations are subject to a range of regulation,
including economic regulation by the ESC. In seeking to meet the long-term interests of Victorian
customers, the ESC must promote efficient use of water by customers, ensure the efficiency and financial
viability of regulated entities and encourage regulated entities to pursue efficiency improvements.56 This
activity includes ensuring utilities are appropriately incentivised to invest in climate resilience where it is
‘cost-effective’ or efficient.

Source: Frontier Economics.

Importantly, the intent is not to undertake a comprehensive stocktake of every element of these frameworks, but
rather to focus on elements that offer key learnings on how to best accommodate climate resilience in economic
regulation.

56

Water Industry Regulatory Order, clause 8(b).
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3.2 The pre-conditions for supporting investment in cost-
effective climate resilience

As summarised in Table 6, our jurisdictional review identified a range of pre-conditions for supporting investment
in cost-effective climate resilience:

Clear roles and responsibilities related to decision making

Transparent and predictable ‘level of service’ expectations to guide decision making that reflect
community expectations and willingness to pay for climate resilience services across the community
(noting these levels of service may differ across services and providers)

Adaptative planning processes that regularly identify build and non-build options to maintain or enhance
climate resilient service levels as our understanding of the operating environment and community
expectations evolve

Sound economic evaluation processes that estimate the value or net benefits of these options to the
community, including the spectrum of economic, social and environmental costs and benefits, under a
range of scenarios with preferred options and pathways; this analysis can then be presented in business
cases that can inform sound decision making about preferred pathways

Transparent and predictable funding processes that provide the ‘right’ signals to encourage investment
where and when it can be demonstrated to provide value to the community, and to recover the costs of
these investments in a way that supports efficiency and equity (e.g. funding from those that drive the
need and/or benefit from the investment)

Continued focus on delivering climate resilience programs (where they remain net beneficial to
community) even if the benefits may be uncertain or long dated, and there are other near-term challenges
requiring utility focus.5”

Ultimately, these factors should ensure ‘cost-effective investment’ in resilience (i.e. when it delivers value to the
community) and lower long-term costs for the community.

57

For example, ensuring that investments in cost effective investments in water conservation outside of drought are not de-prioritised.
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Table 6: Pre-conditions to efficient investment in planning and delivery of climate resilience

Clarity of roles and responsibilities related to decision making and transparent and predictable level of
service expectations

Are there clearly defined roles and responsibilities for planning and delivery of services including
1 allocation of climate risks? Are policy and other regulatory expectations (e.g. environment, health) clear
and consistent with Government’s broader policy context?

Capacity and capability to undertake adaptive planning processes and sound economic evaluation
processes

Is the utility capable of:
¢ |dentifying key climate-related risks to service delivery and customers’ risk appetite?

2
o Demonstrating a climate resilient (but often higher cost) solution provides value for money such that
investment is both prudent and efficient?
3 Is the utility capable of undertaking adaptive planning by continually identifying and responding to risks

and challenges as part of long-term planning?
4 Is the utility capable of prioritising funding of resilient solutions that are net beneficial to the community?
Transparent and predictable funding processes that provide the right signals and incentives
5 Does the assessment of prudency and efficiency include consideration of resilience to climate risks?

Is there an explicit requirement to develop robust business cases that consider the broad range of options
6 and utilise standard economic evaluation techniques to support proposed prudent and efficient level of
investment?

7 Is there an explicit requirement to undertake economic evaluation as part of long-term planning?

Is there a clear and common understanding by stakeholders as to how to undertake economic evaluation

8 of climate resilience measures to identify ‘preferred options’ within business cases?

9 Does the framework support investment in a resilient solution that is net beneficial to the community, but
may not be least-cost to customers?

10 Does the overall regulatory framework encourage the optimal combination of risk management
mechanisms to mitigate climate risks?

11 Does the framework for ex post prudence tests of investment seek to minimise adverse incentives for
efficient investment?

12 Do the regulatory arrangements provide for recovery of costs in responding appropriately to climate-

related events that occur during the regulatory period?

Continued focus on delivery of climate resilience programs (where they remain net beneficial to the
community) even if benefits may be uncertain or long dated

Are there appropriate mechanisms in place to review a utility’s climate resilience performance over time?
13 Is this performance being directed back to utilities to support adaptive planning and ongoing
improvement?

Source: Frontier Economics.
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Key features of the regimes are discussed below. Further detail on our review of these jurisdictions is outlined in
Appendix C.

3.3 Water sector in metropolitan NSW

IPART sets prices and administers operating licences for following utilities:

WaterNSW (incl. Broken Hill Pipeline)
Sydney Water

Sydney Desalination Plant

Hunter Water

Central Coast Council

Essential Water.

IPART also oversees the licensing of private water utilities in NSW under the Water Industry Competition Act
2006.

IPART has explicitly acknowledged that a broader set of factors including governance, policy setting, information
availability and utility capabilities also play a key role in supporting cost-effective investment in climate resilience.
That is, economic regulation is only one instrument to encourage water utilities to invest efficiently in providing
their services, including investing in climate resilience where it is cost-effective. For example, IPART in its recent
review of its regulatory framework stated:

It is critical that the shareholder plays an active role in setting the business’s risk appetite and ensuring
they deliver their services effectively and remain financially strong. An active shareholder should
complement economic regulation by driving the regulated businesses to respond to the incentives
created by economic regulation to innovate and be more efficient [emphasis added]...Our current
approach provides a financial incentive for the regulated businesses to reduce their costs, while still
meeting the service standards in their operating licences and other regulatory requirements. This requires
the businesses (which are generally Government-owned) to be responsive to such a financial incentive —
which, in turn, requires the shareholder to push the businesses to actively look for and deliver on
opportunities to reduce their costs [emphasis added]. %8

The 3Cs regulatory framework

IPART recently undertook a comprehensive review of its approach to reviewing and determining water prices.
This review resulted in its new ‘3Cs’ regulatory framework, as outlined in its Water Regulation Handbook, which
places significant emphasis on sound long-term planning, including the consideration of resilience.

The IPART framework enables utilities to recover the efficient costs of providing water and wastewater services
from water and wastewater customers. Efficient costs usually reflect the least-cost means of delivering water and
wastewater services to customers over the long term (i.e. beyond the regulatory period) while complying with all
regulatory and service standard requirements (e.g. level of service and environmental regulatory requirements),
unless there is sufficient evidence that customers are willing to pay for services or outcomes higher than those
mandated by regulation.

This process includes considering the impact of risk and uncertainty, such as climate change. IPART is clear that
long-term planning that considers changes in climate is essential to enhancing customers’ long-term interests. It
notes that long-term, scenario-based planning “allows businesses to make prudent investment decisions today

% IPART (2020), Regulating Water Businesses: Position Paper, pp 8, 35.
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that are ready for and resilient to future challenges.”%® For example, IPART notes that the long-term plan should
“include if and how the business considers and monitors climate change impacts and risks....”®0

IPART also recognises that “within a determination period there are inherent uncertainties that may require
additional costs (or avoided costs) to be shared between customers and the business if they arise.”®! It has
outlined a set of mechanisms to manage cost risks — including cost pass-throughs, end of period true-ups and in-
period reopeners. IPART has also included a drought water usage price for both Sydney Water and Hunter
Water, which seeks to recover the additional costs of responding to drought when storages reach certain triggers.
However, it suggests using these measures sparingly “to minimise the risk of overuse” and to not diminish the
incentives for utilities to manage costs within their control.

The IPART framework recognises that it may be appropriate to engage with broader beneficiaries or impactors, or
NSW Government agencies, to seek contributions to the upfront or ongoing costs of key water-related
investments, in line with their contribution to the need to incur the costs or the benefits that they or the broader
community receives.

3.4 Water sector in southeast Queensland

Seqwater is the bulk water provider to the southeast Queensland (SEQ) region. It owns and operates the region’s
bulk water supply system which collectively is known as the SEQ Water Grid.

One of Seqwater’s key roles is to provide water security for SEQ. To do this, it must actively plan for the future by
considering the region’s potential water needs and future water supply options. It is also legislatively required to
develop a water security program to facilitate the achievement of the desired level of service objectives for water
security.

The Queensland Government sets the price for Seqwater’s bulk water prices, but directs the QCA to investigate
the pricing practices through periodic reviews relating to Seqwater’s bulk water monopoly business activity.

Prices are set to recover the total revenue requirement over the regulatory period based on a ‘normal conditions’
scenario. The object clause of Part 5 of the Queensland Competition Authority Act 1997 (s 69E) states:

... promote the economically efficient operation of, use of and investment in, significant infrastructure ...
with the effect of promoting effective competition in upstream and downstream markets. 52

While this clause contains no explicit reference to climate change, arguably this is a key part of economic
efficiency.

The QCA also recommends a drought allowance to provide Seqwater with total revenue sufficient to recover the
prudent and efficient costs associated with operating under drought conditions.

% IPART (2023), Water Regulation Handbook, p.26.

80 |PART (2023), Water Regulation Handbook, p. 28.

81 IPART 2022, Our water regulatory framework, Technical Paper, p 54.
2 Queensland Competition Authority Act 1997, s 69E, Part 5.
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QCA review of treatment of climate-related expenditure

The QCA recently undertook a review focused on how to treat climate-related expenditures in its price review
processes. The QCA was concerned that climate change related risks may result in, “expenditure being ill-
planned, ill-timed, not fit for purpose or will be made obsolete”.83

The QCA’s review concluded that its frameworks and processes remain fit for purpose to accommodate changes
to capital and operating spending in response to climate change. However, it also found merit in providing
regulated businesses and customers with greater clarity on how it may consider climate change related
expenditure.

Its key conclusions relevant to climate adaptation were as follows:

... [QCA] not actively promoting climate change related expenditure proposals, we are open to
considering such proposals from regulated businesses on their merits

Businesses should consult and reach agreement with their users/customers on climate change related
expenditure proposals

Assessment of efficient cost should be on a whole-of-life basis and encompass private and social costs
(including externalities)

Businesses should put forward coherent strategies to support climate change related expenditure
proposals

Business cases supporting proposed adaptation expenditure should address the demonstrated need for
the expenditure; consultation with customers; consideration of adaptation options; and efficient cost
analysis

Managing climate-related risks ... may include commercial insurance, self-insurance, pass-through
mechanisms or a combination thereof. %4

In its 2023 Climate Guidance Note, the QCA outlined a range of things it would consider when evaluating
expenditure on climate resilience (see below) and stated that:

In assessing a climate-related proposal, our first consideration will be how it forms part of a broader,
coherent strategy that sets out clear and justifiable goals ...Spending on adaptation should balance the
cost of strengthening the infrastructure against the risk-weighted costs expected to arise from climate-
linked events when they happen. Those choices should reflect customers’ risk appetite and willingness to
pay, as well as the interests of the broader community. 6%

8 QCA (2023), Guideline: Climate change related spending, p 1.
8 QCA (2023), Approach to climate change related expenditure, Final Position paper, pp 35-36.
8  QCA (2023), Guideline: Climate change related spending, p ii.
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Box 7: QCA Guideline on climate change related expenditure

Businesses should have confidence that we will approve climate change related spending where it is
prudent and efficient. In assessing proposed climate change related spending, we may consider matters
such as whether such spending:

e is contemplated by the business’s coherent strategy, such as an asset management plan or a
mitigation plan

e is consistent with the actions of similar businesses in workably competitive markets

provides a least-cost solution (assessed over the long term) in response to the climate-related

problem that the business is addressing and does not reflect gold-plating

reflects guidance from recognised regulatory bodies

is in response to a legal requirement

is endorsed by all or a majority of customers and potential customers

does not unfairly or unreasonably discriminate between current and future customers

is supported by a robust business case that demonstrates the proposed spending is the best from

a range of options (both capex and opex where relevant).

Where spending proposals consider externalities, these can be significant in the assessment of whether
costs are deemed efficient. We will have regard to a project’s impact on externalities when assessing the
appropriateness of adaptation and mitigation expenditure.

Source: Queensland Competition Authority (2023), Guideline: Climate change related spending, p 11.

The regulatory framework applied by the QCA also includes some ‘ex post’ risk management mechanisms for
expenditure arising from defined ‘review events’ which is not anticipated or covered by the expenditure allowance.
The incremental efficient costs (or savings) associated with these review events are captured as an adjustment to
the Price Path Debt mechanism at the next review period (to the extent they are assessed as ‘prudent and
efficient’ ex post).

The QCA also recommends a drought allowance to provide Seqwater with total revenue sufficient to recover the
prudent and efficient costs associated with operating under drought conditions.

3.5 Australian energy sector

Electricity distribution networks transport electricity from high voltage transmission networks to end use
customers. Electricity is typically carried in wires over poles or underground to businesses and homes.

DNSPs are required to meet reliability standards set by Government and the requirements set out in the NER.

The AER must approve all capex and opex (including that related to resilience).
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Supporting investment in climate resilience
The AER defines network resilience as:

a performance characteristic of a network and its supporting systems (e.g. emergency response
processes, etc.). It is the network’s ability to continue to adequately provide network services and recover
those services when subjected to disruptive events.56

At a high level, the regulatory framework governing DNSPs supports investment in resilience where it can be
demonstrated that the investment is in the ‘long-term interests of customers’.

However, traditionally, there has been a lack of clarity around how electricity networks should incur efficient
expenditure to support resilience to prolonged outages. This result is partly because network reliability, safety and
security of supply have been incentivised over a relatively narrow period. This narrow framework may fail to fully
account for the economic, social and environmental costs customers face during prolonged power outages.

Recent changes to improve clarity, flexibility and accountability for resilience
expenditure

The AEMC recently changed the NER to explicitly recognise the importance of distribution network resilience,
recognising and responding to several concerns with the existing arrangements:

e The lack of a formal framework for distribution network resilience creates regulatory uncertainty for
DNSPs and the AER around how to efficiently spend on network resilience for prolonged-power outages.

e Regulatory arrangements place insufficient focus on consumer outcomes related to power outages from
severe events.

e Climate change is expected to increase the likelihood of severe weather events.

Figure 8: The final rule change establishes a formal framework for network resilience

Final rule change establishes a formal framework for distribution network resilience

Resilience expenditure Network Resilience Annual planning and
factors Guidelines reporting
DNSPS and AER must have regard +  AERmust develop, publish and +  Annual planning requirementsto
to new resilience expenditure maintain guidelines (by December identify risks of outages caused by
factors when assessing operating 2026). severe weather and consider non-
and capital expenditure. +  May be new standalone guidelines network environment.
or included as part of other »  Annual reporting on severe weather
guidelines. events and resilience expenditure.

Source: Frontier Economics.

In addition to the AEMC'’s rule change, the AER also established a value of network resilience (VNR) to withstand
and recover from extreme hazard events (including weather) that are likely to lead to prolonged outages.
Quantifying resilience will assist in aiding networks and consumers in making informed decisions on the
appropriate level of investment needed to provide reliable energy services to customers. The AER intends to
undertake further work in 2025 and 2026 to refine the VNR, including customer surveys.

8 AER (2022), Network resilience a note on key issues, p 6.
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3.6 The water sector in the UK

The water and sewerage industry in England and Wales has been privately owned since its privatisation in 1989.
Although operated by private utilities, the sector is governed by a regulatory framework designed to ensure
customers receive high standards of service at a fair price.

To meet their obligations, utilities are required to have infrastructure that is well maintained and operates as
intended. This means infrastructure must be able to avoid, withstand and recover from disruption in its
performance, including those driven by more frequent and severe weather events.

This framework has historically been overseen by the Water Services Regulation Authority (Ofwat) which has
been the economic regulator for water and sewerage sectors in England and Wales. Akin to the arrangements in
Australia, at each price review, Ofwat sets an efficient expenditure allowance for utilities so that they can meet
their statutory obligations while ensuring that customers do not pay more than they should for water and
wastewater services.

Supporting investment in climate resilience

Resilience is a key focus of regulation. It is addressed within the price review framework, the outcome regime
(which is used to drive performance within the price review) and Ofwat’s broader monitoring.

In its price review methodology, Ofwat sets out its expectations related to resilience:

Utilities are expected to be capable of demonstrating adoption of best practice approaches to resilience ...
This involves demonstrating an understanding of the condition of their systems, assets and finances
(accounting for interactions and interdependencies), conducting systematic and integrated assessments
to identify risks to resilience, and considering robust plans to mitigate these risks over the short and long
term ... Utilities are expected to prepare Resilience Actions Plans for developing and implementing
systems-based approaches to resilience.”

In requesting increased allowances to fund investment in resilience, utilities are required to assign the benefits of
these investments to performance commitments, and demonstrate:

e the incremental improvement of the proposed investment

e that the utility considered a range of options

o that the proposed solution delivers outcomes that reflect customers’ priorities identified through customer
engagement.

This approach ensures resilience is captured at efficient cost and reflected in pricing.

67 Ofwat (2022), ‘Appendix 9: Setting expenditure allowances’, in Creating tomorrow, together: Our final methodology fR24.
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2019 review of business performance

As part of a recent review of business performance, Ofwat noted it had “significant concerns around utilities’
abilities to demonstrate they had a framework in place to secure long-term resilience...”.% In particular, the review
found the following:

o Utilities lacked systems-based approaches to resilience that accounted for systems and interactions.

e Utilities had provided limited evidence of considering cascading risks, knock-on impacts and joint
development of options to address multiple risks.

e Utilities had not clearly demonstrated how to quantify risks or prioritise them to make effective decisions.

o Utilities had provided limited evidence to demonstrate the identification, assessment and mitigation of
resilience risks were embedded into their decision making and oversight.

e There was a general lack of assurance of Boards’ roles in delivering resilience.

A recent review of the regulatory framework for the water sector in the UK (the Cunliffe Review) (2025)
subsequently found that “although risks and pressures on water infrastructure are continuously emerging and
evolving, it is unclear whether companies are equipped to maintain services and recover from disruptions”. The
report recommended that “statutory resilience standards, covering system, infrastructure and supply chains,
should be developed and adopted for the water industry in England and Wales.”%°

3.7 Lessons from other jurisdictions

We have distilled the key learnings from our review of other jurisdictions into a series of questions that can be
used to consider potential vulnerabilities and barriers in Victoria, focusing on the key features most conducive to
incentivising appropriate planning, funding and delivery of investments to manage climate risks. These can be
considered pre-conditions to efficient investment in planning and delivery of climate resilience. The findings are
summarised in Table 7.

Table 7: Key lessons from other jurisdictions

Key lessons Examples

Clear roles and responsibilities related to decision making and transparent and predicable level of service
expectations

1. Are there clearly defined All regimes have clear requirements that utilities and regulators must meet under
roles and responsibilities for their Act. While in many cases climate resilience is not explicitly mentioned,
planning and delivery of efficient and equitable service delivery (and therefore climate resilience) is a
services including allocation critical component.

of climate risks? Most utilities have broad level of service expectations set out in their operating
Are policy and other licence. This approach ensures it is clear what level of service utilities are required
regulatory expectations (e.g.  to meet, and ensures they can fund the cost of delivering their services. While
environment, health) clear there is a focus on ensuring services can be delivered, climate resilience may not
and consistent with be explicitly referenced.

Government’s broader policy

context?

Capacity and capability to undertake adaptive planning process and sound economic evaluation
processes

8 Ofwat (2019), PR19 final determinations: Securing long term resilience, p 7.

8 Independent Water Commission (2025), Final Report, p 377.
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Key lessons Examples

2. Is the utility capable of
demonstrating a climate
resilient (but often higher
cost) solution is prudent and
efficient?

3. Is the utility capable of
undertaking adaptive
planning by continually
identifying and responding to
risks and challenges as part
of long-term planning?

4. |s the utility capable of
prioritising funding of resilient
solutions that are net
beneficial to the community?

Experience elsewhere indicates that using economic evaluation techniques to
demonstrate that although a resilient investment may be higher cost over the short
term, when considering the costs of managing climate risks, the resilient solution is
lower cost over the life of the asset, given uncertainty can be challenging, and
additional support may be required (such as specific guidance).

This includes using quantitative and qualitative adaptive pathways analysis to
consider the value of flexibility to adapt and respond to climate risk and
uncertainty.

This includes the capacity and capabilities to identify when an investment delivers
net benefits and engage with potential sources of co-funding (i.e. broader
beneficiaries). For example, co-funding investments between different service
areas (water and waterways and drainage) or across parties (e.g. utilities, councils
etc).

Transparent and predictable funding processes that provide the right signals and incentives

5. Is there regulatory clarity
that assessing investment
prudency and efficiency
includes considering
resilience to climate risks?

6. Is there an explicit
requirement to develop
robust business cases that
consider the broad range of
options and utilise standard
economic evaluation
techniques to support
proposed prudent and
efficient level of investment?

7. Is there an expectation to
undertake adaptive planning
by continually identifying and
responding to risks and
challenges as part of long-
term planning?

Water Sensitive Cities Australia

Prudent and efficient expenditure should incorporate an ‘efficient’ level of
resilience across a range of potential climate scenarios, rather than simply the
lowest cost solution (with no consideration of risks). This is a key feature of all the
regulatory regimes we considered. The challenge is often demonstrating that the
investment is prudent and efficient.

Economic evaluation is a critical component of long-term planning and business
cases across the jurisdictions reviewed. For example, the AER has published
guidance under the NER that outlines ‘when and how’ utilities should undertake a
‘Regulatory Investment Test’ to ‘identify the preferred option’.

In addition, the Sydney Water and Hunter Water operating licence has explicit
requirements to consider the role of demand management. The QCA has noted it
will consider the role of insurance and other mechanisms etc.

A number of utilities have a requirement to provide input into / lead the
development of long-term plans that identify how services will be delivered over
the long term, considering changing demand, supply, climate change etc.
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Key lessons Examples

8. Is there a clear and
common understanding by
stakeholders as to how to
undertake economic
evaluation of climate
resilience measures to
identify ‘preferred options’
within business cases?

9. Does the framework
support investment in a
resilient solution that is net
beneficial to the community,
but may not be least-cost to
customers?

10. Does the overall
regulatory framework
encourage the optimal
combination of risk
management mechanisms to
mitigate climate risks?

11. Does the framework for
ex post prudence tests of
investment seek to minimise
adverse incentives for
efficient investment?

All jurisdictions have general guidance around how to undertake an economic
evaluation (e.g. NSW Treasury, AER guidance, Qld Government guidance),
however, a focus on water sector specific guidance has only recently emerged.

For example, the NSW Government recently released guidelines on how to
evaluate water conservation investments (including their resilience benefits).
These guidelines are currently being updated to include recycled water and
stormwater measures, focusing explicitly on resilience benefits.

In the energy sector, the AEMC recently introduced a Rule Change requiring the
AER to develop sector specific guidance around how it will evaluate the DNSPs’
investments in resilience. Similarly, the QCA noted that there is likely to be value
in providing greater clarity on how it may consider climate-related expenditure.

Many of the regimes reviewed enable delivery of a higher level of service if utilities
can demonstrate their customers are willing to pay. In addition, many regimes
enable investment to be co-funded from broader beneficiaries, in line with the
benefits they receive.

Some regulators have introduced explicit guidance around their expectations
related to seeking co-funding, e.g. when should utilities seek co-funding, how
should investments that cover multiple regulated services be funded.

The regulatory frameworks typically encompass a number of instruments for
managing climate risk including:

e Providing for investment in climate resilience in ex ante capex and
allowances

¢ Providing for opex to manage climate risks in opex allowances (e.g.
insurance premiums)

e Cost pass-through and/or true-up mechanisms to recover cost of dealing
with unanticipated climate-related events

e Contingent expenditure and pricing arrangements which are triggered by
pre-defined events (e.g. drought tariffs).

Ideally, the framework should apply the optimal combination of these risk
management instruments rather than, for example, encourage utilities to inflate ex
ante allowances due to uncertainty over cost recovery under other instruments.

Many regulatory regimes involve an ex post review of capital investment to provide
a ‘check’ that costs incurred were prudent prior to these investments being
recovered from customers over the useful life of the assets. However, ex post
interventions can impact investment incentives, by introducing risks of asset
stranding if the ex post prudence test is applied ‘with the benefit of hindsight’. The
nature of resilience investments only heightens these concerns and the potential
impacts on investment incentives.

Many jurisdictions have sought to reduce these risks, while retaining ex post
reviews, by providing clearer guidance regarding the process to be followed in
undertaking ex post reviews of investments.

For example, IPART provides guidelines that ex post reviews will occur by
exception, and will only consider whether expenditure was prudent “based on the
information available to the utility and the circumstances prevailing at the time it
incurred the expenditure”,
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Key lessons Examples

12. Do the regulatory In addition to providing funding for ex ante investments to underpin climate
arrangements provide for resilience, some frameworks incorporate various (often interrelated) instruments to
recovery of costs in enable recovery of costs incurred in response to events if they occur. These
responding appropriately to include:

climate-related events that

occur during the regulatory e Cost pass-through mechanisms to provide for immediate or later recovery
period? of costs incurred in dealing with defined events

e Contingent expenditure allowances that provide for utilities to recover
certain-defined costs if a specific event occurs

e Drought pricing that applies if a drought is declared and typically provides
for additional costs incurred by the utility (e.g. use of desalinated water) to
be passed through in higher prices.

While used sparingly, in circumstances where the business’s ability to deliver
services is materially affected, and a true-up and cost pass-throughs are not
appropriate, some regulators (e.g. IPART) can agree to ‘reopen’ the current
determination.

Continued focus on delivery of climate resilience programs (where they remain net beneficial to
community) even if the benefits may be uncertain or long dated

13. Are there appropriate For example, as part of reviews of the operating licence or as part of updates to
mechanisms in place to long-term water security or wastewater plans.

review a utility’s climate

resilience performance over

time? Is this performance

being directed back to utilities

to support adaptive planning

and ongoing improvement?

Source: Frontier Economics
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4 Overview of the regulatory framework
in Greater Melbourne

This section provides an overview of the policy and regulatory framework in Greater Melbourne.

4.1 Summary of the existing arrangements:

The water corporations in Victoria are wholly owned by the Victorian Government and governed by independent
boards, with each water corporation responsible for their own management and performance.

The water corporations have legislative and regulatory obligations, including relating to climate resilience planning
and investment via a comprehensive set of legislative and regulatory and policy instruments, outlined in Figure 9
(with further detail provided in Appendix D). Significant elements include the following:

Statements of Obligations (SOOs) issued by Minister under the Water Industry Act 1994 are a key
regulatory instrument imposing requirements to manage climate risk on the water corporations. The
Minister has issued three SOOs:

o The guiding principles in the SOO (General) emphasise the need for the water corporations to
respond to climate change (including through mitigation and adaptation measures), including through
focusing on long-term planning

o The SOO (Emission reduction) 2022 establishes and specifies the greenhouse gas emissions
reduction and renewable electricity use obligations for the water corporations.

o The SOO (Systems management) 2023 places obligations on Greater Western Water, Melbourne
Water, South East Water and Yarra Valley Water relating to the North—South Pipeline to support
water supply security.

The Letter of Expectations (LOE) issued by the Minister to each water corporation communicates the

Government’s expectations about performance against their priorities. Climate change is a key priority,

and the water corporations are expected to reduce exposure to climate risks and greenhouse gas

emissions.

The Essential Services Commission Act 2001 provides that ESC’s objective is to promote the long-

term interests of Victorian consumers, having regard to the price, quality and reliability of essential

services. It also requires the ESC to have regard a number of matters including efficiency in the industry
and incentives for long-term investment; the financial viability of the industry; and the relevant health,
safety, environmental and social legislation applying to the industry.

The Water Industry Act 1994 requires the ESC “fo ensure that regulatory decision making has regard to

the health, safety, environmental sustainability (including water conservation) and social obligations of

regulated entities”.”®

0 Water Industry Act 1994, s 4C.
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Figure 9: Relevant legislative and regulatory obligations for water corporations

Statutory instruments
Public Administration Act 2004, Financial Management Act 1994
Water Industry Act 1994, Water Act 1989
Catchment and Land Protection Act 1994
Climate Change Act 2017
Emergency Management Act 2013

L . o

Victorian Water Corporations

o oot

Policies and plans
Govt: Managing Climate Change Risk (Water Corp Guidance),
Guidelines for Assessing the Impact of Climate Change on
Water Availability in Victoria, Guidelines for the Adaptive
Management of Wastewater Systems Under Climate Change in
Victoria, Victorian Government Risk
Management Framework
Water Corps: Urban Water Strategies, Corporate Plans, etc

Economic regulation framework
Water Industry Act 1994
Essential Services Commission Act 2001
Water Industry Regulatory Order 2014
PREMO Water Pricing Approach

Subordinate instruments
Statement of Obligations (General, Systems Management,
Emissions Reduction) (WIA)
Letter of Expectations (Minister for Water)
Water Cycle Climate Change Adaption Plan 2022-26 (CCA)

Source: Frontier Economics.

4.2 The PREMO framework

Against the background of these legislative, regulatory and policy instruments, the ESC applies the PREMO
framework to regulate the prices of water services in Victoria. In common with the economic regulation of water
businesses in NSW and UK, the ESC determines the maximum prices that the water corporations can charge for
the regulated services they provide including water and sewerage services.

The PREMO framework is designed to provide stronger financial, reputational and procedural incentives to deliver

value for customers. As shown in Figure 10, it considers a range of factors across five broad categories:
Performance, Risk, Engagement, Management and Outcomes.
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Figure 10: PREMO regulation

Have the performance outcomes to which the business committed in the
0 previous regulatory period been met or exceeded?

) Has the business sought to allocate risk to the party best positioned to manage
Risk o that risk? To what extent has the business accepted risk on behalf of its
customers?

How effective was the business's customer engagement to inform its price
0 submission?

Is there a strong focus on efficiency? Are controllable costs increasing, staying
Management o the same, or decreasing? Is the price submission succinct and free of material
errors?

Do proposed service outcomes represent an improvement, the status quo, or a
0 reduction of service standards?

Source: Frontier Economics adapted from ESC (2024), 2026 Melbourne Water price review, Guidance paper, p 3.
Key features of the PREMO framework are:

e The prices proposed by the water corporations must reflect prudent and efficient expenditure (i.e.
Management). In other words, the expenditure reflects the costs that would be incurred by a prudent
service provider acting efficiently to achieve the lowest cost of delivering on service outcomes, accounting
for a long-term planning horizon. Prices are commonly set for five-year periods (though this can vary).

e A stronger expectation for involvement of customers in developing the expenditure priorities reflected
in the pricing proposal, and that expenditures are designed to deliver the service outcomes that
customers value most highly (i.e. Engagement and Outcomes).

e Focus on allocation of risks and the associated management costs between the business and
customers (i.e. Risk). The ESC’s guidance specifically requires that a water business’s price submission
must be informed by a robust risk identification process, accounting for a long-term planning horizon (see
Box 8).

e At the end of each regulatory period, the performance of the water businesses in delivering
outcomes within projected costs is tested (i.e. Performance).

e The rating of the submission against each element of PREMO, and the degree of alignment between the
ESC and the business on their PREMO rating, can raise or lower the return on equity that can be earned.

Water Sensitive Cities Australia | wscaustralia.org.au



60 | Supporting the funding of climate resilient water services in Melbourne

Box 8: ESC guidance around consideration of risk as part of the PREMO
framework

The ESC notes that in considering risks:

Some of these relate to climate change, including operational risks related to asset security.
Climate change is likely to present a range of risks and challenges to regulated businesses and
their customers, particularly in an environment where risk has to be managed and resilience built
across the supply chain amid increasing uncertainty and change.”?

The ESC notes that key climate change risks may reflect, among other things:

o Damage to infrastructure — due to changes in weather patterns resulting from climate change
(such as flooding, bushfires, or rising sea levels) or increased heat stress

¢ Changing market conditions — due to changes in customer demand for water

e Financing, insurance issues and other related corporate pressures.

The ESC’s guidance makes clear that it expects the water corporations in their pricing submissions to
propose initiatives aimed at addressing climate change in response to their own planning and government
policy. Specifically, a water business must:

e Identify any significant risks that may impact on customer prices or services, and if requested,
make available scenario analysis for each risk including an assessment of the nature and scale of
the risk and its probability of occurring

e Identify how it has addressed significant risks through its proposals, explain how the business
considered the allocation of risk, and demonstrate how its proposals support efficiency

e Provide evidence that the business has given strategic consideration to the allocation and
management of risk in developing its price submission.

Source: ESC (2024), 2026 Melbourne Water price review, Guidance Paper.

How is building climate resilience incorporated into assessments of prudent and
efficient expenditure?

The ESC notes that “our view is that prudent and efficient expenditure, whether it is climate related or not, can
continue to be supported and assessed under our existing frameworks ... we are open to considering climate
change expenditure proposals by regulated businesses”.”? This statement suggests that when considering the
prudency and efficiency of an investment, the ESC will consider expenditure that would be incurred by a prudent
service provider acting efficiently to achieve the lowest cost of delivering on service outcomes accounting for a
long-term planning horizon. This is consistent with the approach set out in the ESC’s Water Pricing Framework
and Approach:

Expenditure forecasts are used to establish benchmark efficient cost assumptions for the purposes of establishing
maximum prices. These benchmark costs are not intended to match the actual amounts that businesses need to

™ ESC (2024), 2026 Melbourne Water price review, Guidance Paper, p 16.
2. ESC (2024), 2026 Melbourne Water price review, Guidance Paper, p 18.
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spend each year to meet all regulatory and legal obligations and deliver the service outcomes expected by
customers. Instead, they form the basis for establishing a reasonable annual revenue requirement sufficient to
meet the expenditure that would be incurred by a prudent service provider acting efficiently to achieve the lowest
cost of delivering on validated service outcomes, accounting for a long-term planning horizon.”® In its most recent
price submission guidance (for the 2026 Melbourne Water price review),” the ESC referenced the 2023 QCA
guidelines to assist the Victorian water corporations to plan for and propose climate-related spending (see the
discussion of the QCA in Appendix C for more detail). The guideline emphasises expenditure being part of a clear
strategy for climate mitigation and adaption, that customers are consulted and proposed expenditure is supported
by a robust business case that considers a range of options and may value externality benefits.

While there is still uncertainty around how this framework is applied in practice, recent experience shows that
climate adaption expenditure has been approved in recent price reviews.

Table 8: ESC assessment of climate resilience expenditure

LOEIED . Treatment of climate expenditure in most recent submission

corporation

Yarra Valley Proposed $134 million over 2023-28 as part of delivering its Climate Resilience Plan

Water (renewable energy, emission reduction, asset reliance and water conservation) and as part of
2023-28 agreed customer outcomes (e.g. ‘Saving water for the future’ and ‘Looking after our natural

environment’). The ESC decisions did not provide explicit comment or analysis of this
expenditure. However, the expenditure was accepted by the ESC.

Greater Acceptance of higher insurance costs including due to the impact of increasing climate-
Western Water related events on insurance. Also linked risk related expenditure to the Central and Gippsland
2024-28 Region Sustainable Water Strategy (CGRSWS) and Greater Melbourne Urban Water and

System Strategy (GMUWSS), which support water security, resilience and climate change, as
they are still in the process of finalising a Climate Change Resilience Plan.

South East It is embedding climate resilience into the design and operation of assets and has developed
Water a Climate Adaptation Action Plan. It also undertook willingness to pay (WTP) analysis that
2023-28 showed customer support for an increase in expenditure to fund emissions reduction.
Key expenditures linked to addressing climate change and adaption were accepted by the
ESC including:

¢ Digital metering program of $204 million or close to 11% of forecast capex — benefits
included potential water savings with emission reduction benefits
e Climate adaption opex step change of $1.75 million that related to adaption planning.

What regulatory mechanisms are in place to allocate and manage climate risks?

According to the ESC, mechanisms in the regulatory framework enable water corporations to deal with
uncertainty (e.g. in relation to demand forecasts). Further, provisions in determination enable reconsidering
pricing within a regulatory period due to uncertain or unforeseen events, including where revenues or costs vary
significantly from forecasts.

3 ESC (2016), Water Pricing Framework and Approach: Implementing PREMO from 2018, p 24.
74 ESC (2024), 2026 Melbourne Water price review, Guidance Paper, p 16.
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The tools identified by the ESC in its guidance’ that appear most pertinent to mitigating or managing climate
change risks include the following:

Recovery of forecast operating and capital expenditure — The forecast expenditure contained within the
price submission must be consistent with the risk allocation and incentives provided within the regulatory
framework. Therefore, it is important that forecasts are prepared on this basis. Where a water business
seeks recovery of costs for managing risks, we expect it to demonstrate the need for this and provide
supporting information in its price submission.

Pass-through mechanisms — Significant uncertainties that materially affect a water business and that
occur within the regulatory period are generally treated as pass-through events. These events must be
clearly identified in the price determination. The uncertain or unforeseen events mechanism established
by the Commission for the 2008 and 2009 water price reviews provides another option for managing and
mitigating risks, subject to certain criteria.

Ex post adjustments via the ‘Uncertain and Unforeseen events mechanism’ — This mechanism allows
businesses to apply for a price adjustment to account for events that were significant and uncertain or
unforeseen at the time of the original determinations. Price adjustments can occur during or at the end of
the regulatory period, and be initiated by a business or by the ESC.

Is there a mechanism to fund benefits of climate resilience that accrue beyond the
customer base?

The ESC'’s price submission guidance does not explicitly describe mechanisms to fund benefits of climate
resilience that accrue beyond the customer base. Nevertheless, the ESC has provided guidance on recycled
water prices, which can be seen as one example of integrated water management (IWM) with a range of potential
beneficiaries and has indicated its support for the QCA guidelines that support funding these benefits.

75

ESC (2022), 2023 water price review, Guidance paper (August 2022 amendment), p 72.
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5 Review of the Greater Melbourne
arrangements

This section assesses the extent to which Greater Melbourne’s arrangements contain the characteristics / meet
the principles outlined above. This review drew on a mix of public information, feedback provided by the Project
Steering Group (PSG) and feedback from stakeholders at the workshop convened on 18 September 2025.

To identify any vulnerabilities or barriers, we have used a ‘traffic light’ system:

e ‘Green light’ indicates that the framework is consistent with the principles outlined above, and is likely to
support investment in climate resilience.

e ‘Orange light’ indicates that while aspects of the framework are likely to support investment in climate
resilience, critical aspects may not, creating gaps or barriers. This could include perceptions around how
the framework is applied in practice.

e ‘Red light’ indicates that the framework is not likely to support investment in climate resilience, creating
material ‘gaps’ or ‘barriers’.

In some instances, barriers stem not from the framework itself, but perceptions around how it operates or the
expectations of the ESC. For example, there may be instances where the regulatory framework does not prevent
investment in a resilient solution, but uncertainty around how the regulator will consider the investment creates
the perception of a barrier, which may reduce the utility’s incentives to consider investment in resilience
(compared with BAU solutions that may be seen to be less risk).

5.1 Summary of potential vulnerabilities and barriers to
climate resilience

As shown in Table 9, while many aspects of the framework support investment in cost-effective climate resilience,
aspects could create barriers (either actual or perceived barriers). These include a lack of:

e Clarity around:
o roles and responsibilities for planning and delivery of services related to climate resilience
o the regulator’s expectations around co-funding of investments in climate-resilience
e An explicit requirement to:
o undertake economic evaluation (such as cost-benefit analysis) as part of long-term planning
o evaluate a range of mechanisms to manage climate risk
e Understanding about how the regulator will assess investments that will deliver increased resilience,
including how an ex post assessment of expenditure considers climate resilience
e Guidance around:
o how to evaluate the costs and benefits of resilience
o how to identify the appropriate co-funding arrangements (e.g. understand how much different parties
should contribute, split between regulated services etc.)
e Capacity and capability of utilities to:
o undertake more detailed economic evaluation, including adaptive pathways analysis or valuing
impacts under uncertainty
o undertake more detailed funding analysis and engage with other sources of co-funding, including
identify the role and extent of contribution from other parties
e Arequirement to track and publish key information that would assist in the evaluation of investments in
enhanced resilience
e An explicit mechanism to review a utility’s performance related to climate resilience and risk over time.

Further detail is provided below.
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Table 9: The extent to which the Greater Melbourne framework contain the pre-conditions that support funding of cost-effective climate
resilience

Principle Assessment

Clear roles and responsibilities related to decision making and transparent and predictable level of service expectations

1. Are there A number of key legislative, regulatory and policy instruments attempt to provide clarity around roles and responsibilities
clearly defined related to climate change. For example, while not explicitly referencing climate resilience, under the Water Act 1989 water

roles and corporations need to “ensure that water resources are conserved and properly managed for sustainable use and for the
responsibilities benefit of present and future generations” and “integrate both long-term and short-term economic, environmental, social
for planning and equitable considerations”.”® In addition, one of the Minister’s 8 priority areas in the LOE notes that “water corporations
and delivery of will continue with activities and services that reduce exposure to climate risks .... They will also show reasonable progress
services by integrating climate change adaptation into their planning and decision making”.”” The need to address climate resilience
including is explicitly referenced in the Statement of Obligations (General) which requires that “In performing its functions and
allocation of providing its services the Corporation must assist in the task of transitioning Victoria to an environmentally sustainable
climate risks? economy. The Corporation should respond to the challenge of climate change with due consideration of mitigation and

future adaptation measures, having regard to economic and social impacts.” 78
Are policy and

other However, while these documents attempt to provide clarity, in practice, often many parties are involved in delivering
regulatory climate resilience, which can create uncertainty around who is ultimately responsible, and the extent of the responsibility
expectations (as the level of service related to climate resilience is often not established). In addition, the responsibilities are quite broad
(e.g. (e.g. “with due consideration of mitigation”) and so, it can be difficult to identify what the SOO is envisaging water utilities
environment, do in relation to adaptation.

health) clear

and consistent In addition, customers, communities and shareholders may have different risk appetites, which all impact the level of

with service related to investment in climate resilience.

Government’s

6 Water Act 1989, ss 93 (a) and (c).
7 Minister for Water (2023), Letter of expectations.
8 Minister for Water (2015), Statement of Obligations (general), p 5.



broader policy
context?
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For example, is the assumption that water utilities are able to deliver services regardless of all climate risks? Under what
circumstances (including the frequency, duration and extent) are service disruptions ‘acceptable’? Different customers will
value climate resilience differently, and the costs of providing this resilience may also vary significantly across different
parts of Greater Melbourne.

The combined impact of these factors means that in practice it can be difficult to understand where roles and
responsibilities lie, and the level of service required. As part of the consultation process, some utilities noted that “words
such as ‘assist’ and ‘regard’ to economic and social impacts are generally viewed as not essential, particularly where there
is pressure to keep prices contained or constraints on delivery”.™

This highlights a potential issue with the existing governance arrangements and how they work in practice which may give
conflicting or inappropriate signals to water corporations about how they should invest in climate resilience. In this regard
the Farrierswier review of the 2023 ESC price review process observed that: “A key concern raised by numerous water
businesses in our interviews was a perception that there is too much of a short-term focus by Government and the
Commission on prices over the 4-5 year regulatory period and too little focus on longer term asset management,
investment needs and financial health of the business”.

This is despite that Section 1 of the ESC Act notes “the purpose of this Act is to enable the Essential Services Commission
to perform the regulatory and advisory functions ... [in a manner that] promotes the long term interests of Victorian
customers.”®

The Farrierswier report went on to note that a large part of the concerns that were raised related to the impact of the desire
of government and customers (rather than the ESC) to minimise price rises: “Several businesses said that government had
made it clear to businesses before they lodged their price submissions that price rises should not exceed inflation and that
this had had a material impact on some businesses’ price submissions... Some businesses undertook engagement with
government and consumers to justify why higher prices were needed and proposed the prices and revenues they felt were
required to deliver services in the long-term interests of their customers. Other businesses appear to have proposed price
rises that were less than inflation even where they felt higher prices were needed to meet their prudent investment needs.
Two businesses proposed prices that were less than the efficient revenue requirement calculated by the commission’s
models, and numerous businesses proposed deferring uncertain capital projects to the next price review.”82

That said, the Farrierswier report also noted that in their interview with DEECA staff they found that they were very
conscious of the need to take a longer-term view of pricing and investment issues.® As noted above, the SOO emphasises
the need for the water corporations to respond to climate change, including through a focus on long-term planning. It also
requires them to deliver safe and cost-effective water and wastewater services.

We consider there is clearly a risk that the water corporations interpret such formal or informal guidance as needing to
prioritise short-term price impacts over prudent and efficient long-term investments. This could lead to under-investment in
cost-effective investment in climate resilience, and ultimately, poorer outcomes for customers and the community
(including higher costs over the long-term).

Water Sensitive Cities Australia | wscaustralia.org.au



66 | Supporting the funding of climate resilient water services in Melbourne

Adaptive planning processes and sound economic evaluation processes

2. Is the utility
capable of:
identifying key
climate-related
risks to service
delivery and
customers’ risk
appetite? And
demonstrating
a climate
resilient
solution
provides value
for money
such that
investment is
both prudent
and efficient?

O

The ESC’s guidance notes that its assessment of prudency and efficiency includes consideration of resilience, and that
climate risk has to be managed and resilience built across the supply chain.?* In addition, the ESC notes “.... evidence of
use of options analysis (or similar methods), along with Melbourne Water’s approach to dealing with uncertainty and
allocating risk in relation to demand, can be used to support its PREMO price submission rating.”8 We are unaware of any
examples where the ESC has subsequently disallowed such expenditure where a risk did not eventuate.

However, as part of the consultation process some utilities have expressed concern about how to demonstrate that a
climate resilience investment is prudent and efficient, and whether an investment in enhanced resilience can be found to
be prudent and efficient only if the risk it is designed to manage eventuates (e.g. there is a severe storm during the
regulatory period). For example, as part of the consultation process a utility noted “an investment is efficient if it mitigates a
risk that materialises during the price period, but may not be seen as efficient if the risk does not eventuate”.86

In addition, to identify the value of climate resilience there needs to be consistent, timely and accessible public information
on the value of climate resilience, including climate modelling on the full range of climate risks (including, but not limited to
drought), and the impact of these risks.

As part of the consultation process, stakeholders noted the upcoming requirement for climate disclosures to help inform
the level of risk that is being carried by water authorities with regard to climate change. However, it is unclear if there will
be an explicit requirement to publish key information that would assist in the evaluation of resilience, such as accurate
climate modelling, long-run marginal cost estimates for water and sewage, or up-to-date willingness to pay studies (such
as willingness to pay to avoid different levels of water restrictions).

DEECA is currently updating the Victorian Guidelines for Assessing the Impact of Climate Change on Water Availability in
Victoria.8” However, these guidelines focus on identifying the impact of climate change on water availability, rather than
cost—benefit analysis of climate resilience (e.g. evaluating measures to respond to that impact).

As discussed above, demonstrating the value of a climate resilient solution (and that it is prudent and efficient) can be
more challenging than demonstrating the value of a ‘reactive’ approach to managing climate risk when it occurs.
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Consultation with PSG.
Farrierswier (2024), Review of the 2023 Victorian water price reviews, How effectively did the 2023 water price review process and outcomes deliver on the objectives of

PREMO, p 29.

Essential Services Commission Act 2001, s 1.
Farrierswier (2024), Review of the 2023 Victorian water price reviews, How effectively did the 2023 water price review process and outcomes deliver on the objectives of

PREMO, p 31.
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are net
beneficial to
the
community?
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As part of the consultation process, some utilities expressed concerns about the capacity within organisations to undertake
quantitative adaptive planning and noted that there may still be a focus on ‘static’ analysis (which assumes a pre-defined
response path). This situation suggests there may be value in lifting the capability and capacity of the sector in undertaking
quantitative adaptive planning, and how adaptive planning fits into the broader decision making process.

In addition, some utilities were concerned that the “Urban Water Strategies don’t necessarily consider all of the climate
hazards that the Water Corp’s are facing ... this sees a disproportionate focus on water resources associated with climate
change”,®8 and therefore, arguably not enough focus on broader impacts of climate change across other parts of the water
cycle (i.e. beyond water resources). This view suggests there may be value in explicitly noting that long-term planning
(including but not limited to urban water strategies) should consider the broad range of climate risks.

As part of the consultation process, some utilities expressed concerns around how to fund climate resilient investments
with multiple beneficiaries or investments that cross multiple service areas. Even when a utility can demonstrate the value
of the investment, uncertainty may remain around how the investment will be funded (e.g. which regulated customer base
will fund the investment, how much should they contribute, what are the expectations around seeking co-funding from
broader parties).

Given resilient investments are likely to benefit multiple parties, it is important that arrangements exist to encourage
coordination and ensure socially desirable shared investments can still occur. Procedural arrangements such as cost
allocation rules and guidelines may help promote socially desirable shared investment.

DEECA has previously issued guidance on cost allocation for IWM projects with multiple beneficiaries, which could be
expanded to explicitly include examples of other investments that enhance climate resilience.8°

The ESC'’s starting point is that the full costs of providing services should be allocated to direct users of that service, but
that it is open to departures from this approach under certain circumstances. The regulatory framework also allows water
businesses to receive co-funding from other parties (e.g. from Government via a Community Service Obligation payment)
to enable options that are not least-cost, but that provide broader community benefits to proceed.

While the principles may be clear, in practice securing funding from a range of parties can be challenging. Given the
challenges of demonstrating value and funding investments are closely related, this situation suggests there is likely to be
value in explicit guidance around how to best approach funding discussions.

8  Consultation with PSG.

8  DELWP (2017), A cost allocation framework for IWM projects.
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Transparent and predictable funding processes that provide the right signals and incentives?

©

5. Is there
regulatory
clarity that the
assessment of
investment
prudency and
efficiency
includes
consideration
of resilience to
climate risks?

6. Is there an
explicit
requirement to
develop robust
business
cases that
consider the
broad range of
options and
utilise
standard
economic

The ESC notes that “our view is that prudent and efficient expenditure, whether it is climate related or not, can continue to
be supported and assessed under our existing frameworks. Consistent with this view, we are open to considering climate
change expenditure proposals by regulated businesses”.?® Separately, they note “Our framework requires proposed prices
to reflect prudent and efficient expenditure forecasts, but is not prescriptive, nor restrictive, about short versus long-term
objectives.”®! Finally, in relation to Melbourne Water’s upcoming price review process, they note “we are also seeking
evidence that Melbourne Water has given strategic consideration to risks and identified those risks that may have a
material impact on the prices customers pay, or the services they receive (taking into account a long-term planning
horizon”.%?

Itis clear that when considering the prudency and efficiency of an investment, the ESC will consider expenditure that
would be incurred by a prudent service provider acting efficiently to achieve the lowest cost of delivering on service
outcomes, accounting for a long-term planning horizon and key risks. A risk does not have to materialise during the
regulatory period for an investment in enhanced resilience to be efficient.

The ESC’s guidance makes clear that ideally businesses should demonstrate evidence that in submitting proposed
investments they have considered a range of options. For example, as part of the guidance provided to Melbourne Water,
the ESC noted that when considering the extent to which prices reflect prudent and efficient expenditure, an example of an
advanced business includes one where “Melbourne Water can provide business cases and justification for all major
projects and capital programs, including evidence that a range of options have been considered”.%3

That said, the guidance does not appear to explicitly flag that these options may include not just alternative engineering
solutions, but also a range of mechanisms to manage climate risk, including ‘build’ and ‘non-build’ solutions, ‘reactive’ and
‘proactive’ measures, insurance, governance solutions etc. Ultimately, this raises the risk that utilities are unable to identify
and demonstrate where and when investment in enhanced resilience delivers value to customers and the community,
raising the risk of under-investment in cost-effective climate resilience.

90
1
92
3

©

©

Water Sensitive Cities Australia

ESC (2024), 2026 Melbourne Water price review, Guidance Paper, p 18.
ESC (2025), Response to Farrierswier’s review of the 2023 Victorian water price reviews, p 6.
ESC (2024), 2026 Melbourne Water price review, Guidance Paper, p 18.
ESC (2024), 2026 Melbourne Water price review, Guidance Paper, p 84.
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While there may not be a barrier within the regulatory framework, explicitly drawing attention to the broad range of
solutions, including less traditional ones, may encourage businesses to consider a broader range of options.

While the ESC is required to demonstrate that an investment is prudent and efficient, the ESC is not required to undertake
economic evaluation specifically (i.e. cost—benefit analysis, cost-effectiveness analysis or real options analysis) (although
in practice economic evaluation is the best tool to demonstrate an investment is prudent and efficient).

DTF guidance, in contrast, explicitly notes that “CBA should be used for investments wherever possible to assess
monetised benefits.”%*

Finally, guidance from DEECA suggests a range of tools can be used to support the development of urban water strategies
but does not explicitly require their use: “The approach chosen should be tailored to the initiative being considered, its
potential impacts and the capabilities within each water corporation to complete the appropriate options evaluation. Some
example approaches include: cost benefit analysis, cost effectiveness analysis, multi criteria assessment, real options
analysis”. %

While there may be nothing preventing utilities from using CBA and similar techniques to robustly demonstrate the value of
investments in enhanced climate resilience, the lack of the explicit requirement to undertake economic evaluation, and the
inclusion of other techniques, such as multi criteria analysis, increases the risk that water utilities may not feel the need to
follow a sound and adaptive decision making framework to providing services, in a way that's consistent with standard
investment planning principles and DTF High Value High Risk guidelines.® In addition, the lack of an explicit requirement
may it more difficult for utilities to justify the need to undertake economic evaluation or invest in the capacity uplift to ensure
they have the capability in-house to undertake this analysis.
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DTF (2023), Investment Lifecycle and High Value High Risk Guidelines, p 37.
DEECA (2021), Guidelines for the development of urban water strategies, p 106.
DTF (2023), Investment Lifecycle and High Value High Risk Guidelines.
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7. Is there an
expectation to
undertake
adaptive
planning by
continually
identifying and
responding to
risks and
challenges as
part of long-
term planning?

8. Is there a
clear and
common
understanding
by
stakeholders
as to how to
undertake
economic
evaluation of
climate
resilience
measures to
identify
‘preferred
options’ within

©

The guiding principles in the SOO (General) emphasise the need for water corporations to respond to climate change
(including through mitigation and adaptation measures), including through a focus on long-term planning as part of the
urban water strategies.

In response to comments from Farrierswier, the ESC noted that “Price submissions are required to provide investment
outlooks across at least the next 10 years. We expect businesses will use their longer-term capital investment plans to
support their current investment proposals”.¥” In addition, in the recent guidance note for Melbourne Water, the ESC notes
that examples of an advanced submission could include where “real options analysis has informed planning and ability to
adapt to changing circumstances (e.g. variations in demand from forecast)”.%

These statements suggest the ESC and Government expect utilities to undertake adaptive planning by continually
identifying and responding to risks as part of long-term planning.

As discussed above, demonstrating the value of investment in enhanced resilience requires understanding the value of the
investment’s economic, social and environmental benefits. This requires the use of economic evaluation techniques such
as CBA, and in some cases, more complex forms of risks and uncertainty analysis such as real options analysis and
quantitative adaptive pathways analysis.

While utilities may have sound understanding of standard CBA principles and guidelines,®® applying these generic
concepts to more complex climate resilience measures can be challenging, and as such, there can be value in sector-
specific guidance.

The challenges in applying generic CBA guidelines to investments in enhanced resilience have been identified as a barrier
to cost-effective investment in other jurisdictions (including NSW and SA) and sectors (e.g. the energy sector). In
response, many agencies (including State Governments) have moved towards developing sector-specific CBA guidance 1%
that tailors CBA guidance developed by State Treasury departments to the water sector. 10’

97

ESC (2025), Response to Farrierswier’s review of the 2023 Victorian water price reviews, p 6.

% ESC (2024), 2026 Melbourne Water price review, Guidance Paper, p 84.
% For example: DTF (2023), Investment Lifecycle and High Value High Risk Guidelines.

100

For example, the NSW Government recently published Water conservation CBA guidelines (including evaluating the costs of water scarcity) and guidelines to evaluate

the costs of flood events. Similarly, the SA Government recently published stormwater and flooding CBA guidelines, including evaluating the costs of flooding. See NSW
Government (2024), Water conservation CBA guidelines; NSW Government (2023), Disaster Cost-Benefit Framework TPG23-17; Frontier Economics & Alluvium
(2023), Stormwater management CBA framework.

9" The AEMC recently released a rule change requiring the AER to publish specific guidance around how it will evaluate investments in enhanced resilience.
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It appears that currently, much of the guidance from Victorian Government related to climate resilience appears to have
technical engineering focus, rather than an economic focus, and there is currently no water sector specific CBA guidance.
For example, there is guidance around how to incorporate climate science as part of optioneering in water and wastewater
resource planning. Similarly, DEECA is currently updating the Victorian Guidelines for Assessing the Impact of Climate
Change on Water Availability in Victoria.'%2 However, these guidelines focus on identifying the impact of climate change on
water availability, rather than CBA of climate resilience (e.g. evaluating measures to respond to that impact).

In response to the review by Farrierswier in 2023, the ESC noted “We included additional text in the guidance for the
upcoming 2026 price reviews for Melbourne Water and North East Water related to managing risks over a long-term
planning horizon, in particular risks related to climate change. ' However, the guidance appears to primarily focus on
reactive approaches to climate risk management, such as managing costs associated with unforeseen expenditure during
a regulatory period, %4 rather than how to demonstrate the value of proactive investment upfront.

The lack of readily available templates/guidance may create uncertainty around how to robustly evaluate investments that
deliver increased resilience to meet the expectations of key stakeholders.

In principle, the PREMO framework supports co-funding from other parties, providing the business can demonstrate that
the investment delivers community value and there is either customer willingness to pay for resilience outcomes and/or co-
funding from other funding sources, e.g. broader beneficiaries.

However, even if the regulatory framework does not act as a barrier to funding investments with multiple beneficiaries, the
need to seek co-funding can mean that it is more challenging to fund resilience solutions, than BAU solutions (which may
be funded through a single customer base). This situation can be exacerbated by uncertainty around the ESC’s
expectations related to co-funding, e.g. How should WTP studies be undertaken? How should the costs of investments be
split between multiple regulated services (water, sewage and/or waterways and drainage)? How should costs be split
between regulated and unregulated services?

These additional challenges may disincentivise utilities from pursuing resilient solutions, which may be seen as more
challenging or difficult to fund than BAU solutions.

192 DELWP (2020), Guidelines for Assessing the Impact of Climate Change on Water Availability in Victoria.
103 ESC (2025), Response to Farrierswier’s review of the 2023 Victorian water price reviews, p 6.
104 ESC (2024), 2026 Melbourne Water price review, Guidance Paper, p 16.
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10. Does the The PREMO framework includes a range of regulatory mechanisms to mitigate climate risk including ex ante opex and
overall capex allowances that incorporate resilient investments, ex post roll-in of prudent and efficient capex (including any related

regulatory to climate resilience), and various in-period measures such as cost pass-through and drought tariffs.

framework

encourage the The ESC's guidance seeks to ensure that the appropriate mix of mechanisms is employed, e.g. by strongly discouraging
optimal water corporations building risk buffers for uncertain expenditure into ex ante expenditure proposals and instead utilising
combination of more targeted measures to better allocate risks. In this regard the ESC notes that “water businesses should consider [the
risk uncertain and unforeseen events] mechanism for major capital projects that are not fully scoped, costed or internally
management approved (an approved business case, for example) at the time of submitting a price submission”."05

mechanisms

to mitigate

climate risks?

95 ESC (2016), Water Pricing Framework and Approach Final Paper, p 42.
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The ESC’s framework provides for an ex post prudence test of capex to incorporate unanticipated capex being rolled into
the RAB: “Pricing for the period will be determined using the forecast expenditure, but the RAB will be updated at the end
of the period to reflect the actual prudent and efficient net capital expenditure incurred during the period”.?%

While the ESC has stated that “expenditure forecasts should represent the best available information at the time of
preparing a price submission”,%7 it does not appear to have explicitly stated this should also apply to any ex post capex
reviews. In general, there does not appear to be explicit reference to the principles that underpin the ESC’s ex post review
process. It is common practice in regulatory frameworks to consider only the information that is available at the time.

As discussed above, the extent to which the economic, social and environmental benefits of enhanced climate resilience
are achieved depends on the extent to which the measures reduce the risk of an event occurring. There may be a
perception that there is only a ‘genuine benefit’ if some form of emergency or climate risk occurs to justify investment in
climate resilience (and if the climatic risk does not occur, the investment could be viewed as a ‘white elephant’). For
example, as part of the consultation process a utility noted “an investment is efficient if it mitigates a risk that materialises
during the price period, but may not be seen as efficient if the risk does not eventuate”.% This view that investments in
enhanced resilience are riskier may be exacerbated by concern that investments may be seen as ‘white elephants’ by the
public.

This situation can create the perception that investments in climate resilience are ‘riskier’ (i.e. exposed to ex post stranding
risk), as it's only with the benefit of hindsight that we can know, with confidence, that resilience to these climate risks were
‘required’.

Even if it is not the intent of the regulatory framework, lack of explicit guidance that states that an ‘ex post review only
consider information available at the time’ may create the perception that an ex-post review may be undertaken with the
benefit of hindsight. While we are not aware of any instances where the ESC has taken this approach, any such perception
could nevertheless create barriers to supporting investments that increase resilience.

9% ESC (2016), Water Pricing Framework and Approach: Implementing PREMO from 2018, p 25.
107 ESC (2016), Water Pricing Framework and Approach: Implementing PREMO from 2018, p 24.

1% Consultation with PSG.
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12. Do the The PREMO framework includes a range of regulatory mechanisms to allocate risk and provide for recovery of costs in
regulatory responding to climate-related events which occur during the regulatory period, including cost pass-throughs, ex post true-
arrangements ups and reopeners (the ‘Uncertain and Unforeseen Events Mechanism’ to provide a process to account for events that
provide for were uncertain or unforeseen at the time of the price review).

recovery of

costs in However, given investments that increase resilience may involve additional uncertainty (compared with more traditional
responding solutions), there may be value in introducing additional mechanisms such as ‘non-binding assessments’ that could give
appropriately utilities additional information around how the ESC is likely to treat a resilient investment outside of a price review.

to climate-

related events

which occur

during the

regulatory

period?

Continued focus on delivery of climate resilience programs (where they remain net beneficial to the community) even if benefits may be

uncertain or long dated
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A key part of the PREMO framework is that the performance of the water business in delivering its proposed Outcomes
within projected costs is tested at the end of each regulatory period (i.e. Performance). “Have the performance outcomes
to which the business committed in the previous regulatory period been met or exceeded?”1%?

While there is nothing preventing utilities from proposing Outcomes related to climate resilience, some stakeholders noted
that there can be limited oversight of performance related to climate resilience, and questioned how performance related to
climate resilience would be measured; “if an investment is made and a risk hasn’t occurred then it is very difficult to
demonstrate that the performance outcomes have been met or exceeded.” 10

Often, performance related to climate resilience may not become apparent until after a major weather event has occurred.
In addition, it can be more challenging to review performance in these instances, as ‘good performance’ does not
necessarily mean a utility can mitigate against all climate risks (i.e. completely avoid the impact of a climatic event). " It
may be more appropriate to consider whether a utility has invested in a level of climate resilience consistent with its long-
term plans, rather than whether the climate risk occurred during the regulatory period and/or whether the utility was
resilient to all climate risks that occurred during the regulatory period.

As such, there is likely to be value in ensuring mechanisms explicitly related to climate resilience are in place within an
organisation and as part of the regulatory framework. This could include considering how reviewing climate resilience could
be incorporated into the existing Outcome and Performance components of PREMO (and in the first instance into the O
(Outcomes) metrics for the forthcoming period) including examples of appropriate metrics.

In addition, DEECA is currently implementing a work program for assuring urban water strategies are aligned with better
practice. This exercise could also be expanded to include reviewing a utility’s climate resilience performance over time.

199 ESC (2024), 2026 Melbourne Water price review: Guidance paper, p 3.

0 Consultation with PSG.

1 Rather we should be incentivising investment in climate resilience where it is cost-effective (i.e. where the costs of increased resilience are equal to the benefits).
Investment beyond this point is not likely to be net beneficial.
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6 Summary of recommendations

As discussed above, while many aspects of the framework support investment in cost-effective climate resilience,
aspects of the existing arrangements could create barriers (actual or perceived). These barriers relate primarily to
aspects of the broader policy and governance framework, and capacity and capability of the water corporations,
rather than to the economic regulatory framework itself. They include a lack of:

e Clarity around:
o roles and responsibilities for planning and delivery of services related to climate resilience
o the regulator’s expectations around co-funding of investments in climate-resilience.
e An explicit requirement to:
o undertake economic evaluation (such as cost benefit analysis) as part of long-term planning
o evaluate a range of mechanisms to manage climate risk
¢ Understanding regarding how the regulator will assess investments that will deliver increased resilience,
including how an ex post assessment of expenditure considers climate resilience
e Guidance around:
o how to evaluate the costs and benefits of resilience
o how to identify the appropriate co-funding arrangements (e.g. understand how much different parties
should contribute, split between regulated services etc.)
e Capacity and capability of utilities to:
o undertake more detailed economic evaluation, including adaptive pathways analysis or valuing
impacts under uncertainty
o undertake more detailed funding analysis and engage with other sources of co-funding, including
identify the role and extent of contribution from other parties
e Arequirement to track and publish key information that would assist in the evaluation of investments in
enhanced resilience
e An explicit mechanism to review a utility’s performance related to climate resilience and risk over time.

This section outlines the recommendations to address these ‘gaps’, incorporating suggestions made at the
workshop convened on 18 September 2025. These actions cover:

e Actions to improve utilities’ capability and capacity to evaluate resilience
e Changes to broader policy settings
e Changes to the ESC price review process.

6.1 Actions to improve utilities’ capability and capacity to
evaluate resilience

Recommendation 1 DEECA, in collaboration with the Water Corporations and VicWater, to develop
sector specific CBA guidance and training to strengthen the sector’s ability to undertake CBA of
resilience investments

While state treasury departments and federal agencies have developed general CBA guidelines, as discussed
above, applying general guidance to water sector projects that deliver enhanced resilience can be difficult.

A set of sector specific CBA guidelines could tailor state-wide guidance (such as DTF’s High Value High Risk
guidance) to resilience investments in the water sector. This activity could include detailed guidance for
overcoming common challenges when undertaking CBA of water sector specific investments, such as valuing
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impacts under uncertainty, and demonstrating higher cost solutions in the short-term, may be lower cost over the
life of the asset, when considering climate risks.

We recommend that DEECA, in collaboration with the water corporations, develop sector specific CBA guidance
on resilience investments, including explicit guidance around:

e Defining the appropriate problem, Base Case and Options in the context of climate resilience (including
considering acute versus chronic risks)

¢ Identifying and valuing the broad range of costs and benefits, including benefits of enhanced climate
resilience (and the costs of inaction)

¢ Quantitatively considering risk and uncertainty, including guidance around when, where and how to use
more complex forms of risk and uncertainty analysis to consider climate risks and resilience (such as real
options analysis and adaptive pathways analysis).

These guidelines could include advice (supported by a range of graphics, ‘dos and don’ts’ and worked examples)
to utilities and decision makers on how to undertake, review and interpret CBA of a range of projects that can
deliver enhanced resilience.

We recommend engaging with the ESC as part of developing this guidance material.

Recommendation 2 DEECA, in collaboration with the Water Corporations, DTF and VicWater, to
develop specific guidance and training to strengthen the sector’s ability to undertake funding analysis of
resilience investments

Alongside developing CBA guidance that is tailored to resilience investments in the water sector, we recommend
that DEECA, in collaboration with the water corporations, develop specific guidance around how to fund
investments in climate resilience in the water sector, including explicit guidance around:

¢ Identifying the distribution of cost and benefits across the community, including who causes the need for
the investment (‘the impactor’) and who benefits (‘beneficiaries’)
¢ Funding of the investment, including:
o sharing costs between different service areas, regulated and unregulated services and/or different
service providers
o sharing costs between impactors and beneficiaries, including sources of co-funding that may go
beyond the direct customer base.

These guidelines could include advice (supported by a range of graphics, ‘dos and don’ts’ and worked examples)
to utilities and decision makers on how to fund investments in resilience, consistent with the economic regulatory
framework.

DEECA has previously issued guidance on cost allocation for IWM projects with multiple beneficiaries, which
could be expanded to explicitly include examples of other investments that enhance climate resilience. 112

We recommend engaging with the ESC and DTF as part of developing this guidance material.

12 DELWP (2017), A cost allocation framework for IWM projects.
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Recommendation 3 DEECA, in collaboration with the Water Corporations, to consider the value of
developing and updating a database of values to assist in valuing investments in enhanced climate
resilience

Access to consistent, timely and accessible information on the value of climate resilience is critical for
demonstrating the value of investment in enhanced resilience.

To the extent that the upcoming requirement for Climate Disclosures does not sufficiently address this gap, there
may be value in developing (or updating an existing database, such as the Social and Environmental Values
Tool) of values to assist in valuing investment in enhanced climate resilience. This could include values for:

e the long-run marginal cost of water
e customer WTP for avoiding or reducing the risk of water restrictions and/or a supply shortfall
e the impact of poor water quality on the community (e.g. impact on non-residential customers).

This database could sit alongside the CBA guidance discussed above.

As part of considering the value of developing and updating the database of values, DEECA, in collaboration with
the Water Corporations, should clearly articulate who is responsible for managing and updating the database.

6.2 Changes to broader policy settings

Recommendation 4 DEECA, in collaboration with Water Corporations, to develop guidance to support
consistent approaches to climate-resilience planning and service delivery, including how to articulate
risk appetite and define levels of service.

While a number of documents attempt to provide clarity around roles and responsibilities, given the number of
parties involved in delivering climate resilience, and the breadth of responsibilities (e.g. “with due consideration of
mitigation”) it can be difficult to identify what the SOO envisages water utilities do to prevent climate change, or
what and how much they expect related to adaptation.

As such, we recommend improving clarity around responsibilities related to climate resilience (including the level
of service to be delivered across acute and chronic risks). It could include amendments to the WIRO.

A key part of this activity is to make clear that the water corporations should undertake cost-effective investments
in climate resilience, consistent with undertaking their functions in prudent and efficient manner, as an essential
part of their responsibilities. Any formal or informal guidance provided by DEECA to the water corporations should
remove any suggestion that such prudent and efficient investments should be foregone in favour of artificially
holding down prices below their efficient levels.

Recommendation 5 DEECA, in collaboration with the Water Corporations, to consider expanding the
nature of climate risks considered in long-term planning documents

Historically, risks to the water sector have focused on a much narrower scope of individual climate risks and
hazards — namely drought, bushfire, flood and changing rainfall patterns over the longer term. However, complex
risks result from multiple climate hazards interacting and occurring concurrently, compounding overall risk and
transmitting risk across interconnected systems and regions.

In addition, there is concern that a disproportionate focus has been placed on the impact of climate risks on water
security, rather than considering how the water sector more broadly is exposed to climate risks. For example, as
part of the consultation process, some utilities raised concern that the “Urban Water Strategies don’t necessarily
consider all of the climate hazards that the Water Corp’s are facing ... this sees a disproportionate focus on water
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resources associated with climate change”,'3 and therefore, arguably not enough focus on broader impacts of
climate change across other parts of the water cycle (i.e. beyond water resources).

This finding suggests there may be value in expanding the nature of climate risks considered in long-term
planning documents, to explicitly include a requirement to consider a broader range of climate risks, and the
impact of concurrent or compounding climate risks.

Recommendation 6 DEECA to improve clarity around the use of tools to evaluate investments to
improve climate resilience and ensure alignment with DTF guidance

The current guidance from DEECA notes a range of techniques available for evaluating options, including, but not
limited to CBA and multi criteria analysis. Nor does the guidance explicitly require their use:

The approach chosen should be tailored to the initiative being considered, its potential impacts and the
capabilities within each water corporation to complete the appropriate options evaluation. Some example
approaches include: cost—benefit analysis, cost effectiveness analysis, multi criteria assessment, real
options analysis. 4

To remove any doubt and ensure alignment with best practice adaptive decision making principles and DTF
expectations, we recommend that DEECA clarify that:

e multi criteria analysis is a complement to, not a replacement for, CBA. For example, it should be used as
part of a identifying a short-list of options for detailed evaluation (as part of a CBA)

e CBA is the preferred technique for evaluating options when detailed options evaluation is required (e.g.
as part of evaluating short-list of options).

Recommendation 7 Water Corporations, and the Victorian Government (as the shareholder), to
consider the value in introducing explicit mechanisms to track their performance of investment in
enhanced resilience

Alongside considering how climate resilience can be incorporated into their proposed Output measures and
subsequently the Performance assessment under PREMO (Recommendation 9 ), we recommend Water
Corporations and the Victorian Government (as their shareholder) consider the value in introducing explicit
mechanisms internally to track the performance of investment in enhanced resilience.

6.3 Changes to the ESC price review process

Recommendation 8 The ESC to improve clarity around key aspects of the regulatory framework

As discussed above, in many instances the framework does not act as a barrier, yet some stakeholders
expressed concern over the lack of clarity around how the economic regulatory framework operates in practice,
and the ESC’s expectations.

Further, the ESC raised concern about the need to provide additional guidance as part of the workshop with
stakeholders on 18 September 2025. Given this, our recommendations have focused on providing short
statements to improve clarity, such as:

e there is an expectation to consider both build, non-build, reactive and proactive approaches to managing
climate risk

3 Consultation with PSG.
14 DEECA (2021). Guidelines for the development of urban water strategies, p 106.
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e there is an expectation to undertake CBA of solutions to demonstrate the value of investments, consistent
with DTF guidance

e any ex post assessment of expenditure considers whether a decision was prudent based on information
available at the time (not with the benefit of hindsight)

e there is an expectation to seek co-funding of investments where they provide benefits beyond the
regulated customer base.

Improving clarity could be as simple as a few sentences in the next guidance issued by the ESC that explicitly
addresses these concerns.

Recommendation 9 The Water Corporations to consider how climate resilience can be incorporated
into their proposed Outcomes and, subsequently, the Performance component of PREMO

As discussed above, a key part of the PREMO framework is that at the end of each regulatory period, the
performance of the water business in delivering outcomes within projected costs is tested (i.e. Performance).

It does not appear that there is a barrier to considering climate resilience expenditure under the existing
Outcomes and Performance components.

As such, we recommend that the water corporations, alongside engagement with their customers, consider how
climate resilience can be incorporated into their proposed Output measures and subsequently its Performance
assessment under PREMO. For example, in the case of climate resilience, the appropriate metric is likely to
relate to whether a utility has invested in the level of climate resilience consistent with its long-term plans, rather
than whether the climate risk occurred during the regulatory period and/or whether the utility was resilient to all
climate risks that occurred during the regulatory period.

Recommendation 10 The ESC to issue a Statement of Regulatory Intent related to climate resilience

This includes providing detail around its proposed approach to reviewing and enforcing cost-effective investment
in climate resilience.
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B Sources reviewed

The list below details the sources reviewed as part of the climate resilience definition development and climate
risk and hazard identification for the Victorian water sector (Section 2 of this report):

Australian Energy Regulator (2022), Network resilience: A note on key issues.

Béné, C, Newsham, A, Davies, M, Ulrichs, M & Godfrey-Wood, R (2014), ‘Resilience, Poverty and Development:
Review Article’, Journal of International Development, 26(5), pp 598—-623.

Brown, C, Boltz, F, Freeman, S, Tront, J & Rodriguez, D (2020), ‘Resilience by design: A deep uncertainty
approach for water systems in a changing world’, Water Security, 9.

Center for Climate and Energy Solutions (nd), Climate Resilience Portal.

DCCEEW (2024), National Climate Risk Assessment First pass assessment report.

DCCEEW (2023), National Climate Risk Assessment Methodology.

DEECA (2024), Victoria’s Climate Science Report 2024.

Infrastructure Victoria (2025), Victoria’s draft 30-year infrastructure strateqy.

Meerow, S & Stults, M (2016), ‘Comparing Conceptualizations of Urban Climate Resilience in Theory and
Practice’, Sustainability, 8(7).

Mehryar, S (2022), What is the difference between climate change adaptation and resilience?, London School of
Economics and Political Science.

Productivity Commission (2012), Barriers to Effective Climate Change Adaptation Draft Report.

Tyler, S & Moench, M (2012), ‘A framework for urban climate resilience’, Climate and Development, 4(4), pp 311-
326.

Victorian Government (2022), Building Victoria’s Climate Resilience.

Victorian Government (2022), Water Cycle Climate Change Adaptation Action Plan 2022—-2026.

Victorian Government and Emergency Management Victoria (2015), Critical Infrastructure Resilience Strateqy.

World Bank Group (2019), Lifelines: The Resilient Infrastructure Opportunity.

WSAA (2021), Towards Resilience: Climate Change and the Urban Water Industry in Australia and New Zealand.
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C Summary of other jurisdictions

C.1 The water sector in metropolitan NSW (i.e. Greater
Sydney and the Lower Hunter)

Summary of the existing arrangements

Two main water utilities in NSW serve the majority of the NSW population, the state owned corporations: Hunter
Water Corporation (Hunter Water), founded in 1991 and serving the Lower Hunter,''5 and Sydney Water
Corporation (Sydney Water), founded in 1994 and serving Greater Sydney.''® While Sydney Water is responsible
for wastewater management, and the treatment and distribution of water in Greater Sydney, bulk water is
provided by WaterNSW and the Sydney Desalination Plant.

Sydney Water and Hunter Water are statutory corporations established under the Sydney Water Act 1994 and the
Hunter Water Act 1991, respectively. Under these Acts, they have three principal objectives:

e Be a successful business and, to this end:
o operate at least as efficiently as any comparable businesses, and
o maximise the net worth of the State’s investment in the Corporation, and
o exhibit a sense of social responsibility by having regard to the interests of the community in which it
operates
e Protect public health by supplying safe drinking water
e Protect the environment by conducting operations in compliance with the principles of ecologically
sustainable development.

Sydney Water and Hunter Water are regulated by several regulators, including the NSW economic regulator
IPART (the Independent Pricing and Regulatory Tribunal) which:

e Monitors and reports on the utilities’ compliance with their operating licence, which includes their
obligations in relation to customer service, water quality and system performance

e Sets the maximum prices that Sydney Water and Hunter Water can charge their customers for water,
wastewater, stormwater and other miscellaneous and ancillary services. IPART also monitors prices that
Sydney Water and Hunter Water charge customers for recycled water.

Have there been any recent changes related to the consideration of resilience?

IPART recently undertook a comprehensive review of its approach to reviewing and determining water prices,
including its review of water utilities’ proposed expenditure allowances.

This review resulted in its new ‘3Cs’ regulatory framework, as outlined in its Water Regulation Handbook. The
Handbook places significant emphasis on sound long-term planning, including long-term investment plans that
ensure resilience in the context of a changing climate. IPART is currently applying this new framework for the first
time, through its review of Sydney Water, Hunter Water, WaterNSW and the Water Administration Ministerial
Corporation’s (WAMC'’s) water prices.

IPART is clear that long-term planning, that considers changes in climate, is essential to enhancing customers’
long-term interests. It notes that long-term planning “allows businesses to make prudent investment decisions

S Hunter Water Act 1991.
116 Sydney Water Act 1994.
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today that are ready for and resilient to future challenges.”''” For example, IPART notes that the long-term plan
should:

include if and how the business considers and monitors climate change impacts and risks. This may include:

e Adaption and resilience strategies

e Any aspirational targets for net zero emissions and supporting documents on how the targets were
determined

e An environmental management system that addresses climate change

e Climate change impacts assessment on assets and asset management

Climate risk assessments conducted on its operations and asset management (adopting relevant climate

emissions scenarios and timeframes)

A climate change risk statement

Climate risk prevention measures

Insurances that cover climate risks

Climate-related financial reporting and sustainability reporting

Reports on climate change matters to other agencies. '8

In addition, the Handbook requires Sydney Water and Hunter Water to consider ‘scenario-based planning’ to
capture the key uncertainties that impact the need for and value of investment such as climatic conditions,
technological opportunities, and future population trends and customer behaviour.1°

How is building climate resilience incorporated into assessments of expenditure and
ultimately priced?

Efficient costs usually reflect the least-cost means of delivering water and wastewater services to customers over
the long-term, while complying with all regulatory and service standard requirements (e.g. level of service and
environmental regulatory requirements) — unless there is sufficient evidence that customers are willing to pay for
services or outcomes higher than those mandated by regulation. This includes considering the impact of risk and
uncertainty, such as climate change.

Under its ‘building block’ methodology, IPART’s price determinations allow for efficient operating and
maintenance costs, a return on capital (being the Weighted Average Cost of Capital), a return of capital
(regulatory depreciation), working capital and tax. This approach means that a water business will recover its
capital related costs over the lifetime of its assets (regulatory depreciation), while being compensated for the
opportunity cost of the capital investment, in addition to its efficient ongoing operating and maintenance costs.

Under its Act, IPART is required to consider a range of matters when determining prices in addition to the costs of
providing the services, including the potential social impact of its price determinations. Under this approach,

This means there can be some exceptional circumstances where IPART-regulated prices are not set to recover
efficient costs. For example, IPART may determine that customers cannot afford cost-reflective prices, or that
cost-reflective prices would result in unacceptable bill shocks to customers. In this instance, IPART may decide to
phase-in cost-reflective prices gradually over time (with the water business or Government covering the
difference) or the Government may pre-emptively announce a subsidy or contribution to mitigate impacts on
customers (in which case, this contribution is netted off from the amount to be recovered via prices).

"7 IPART (2023), Water Regulation Handbook, p 26.
8 |PART (2023), Water Regulation Handbook, pp 28-29.
8 IPART (2023), Water Regulation Handbook, p 29.
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What regulatory mechanisms are in place to allocate and manage climate risks?

IPART recognises that “within a determination period there are inherent uncertainties that may require additional
costs (or avoided costs) to be shared between customers and the business if they arise.”'?0 It has outlined a set
of mechanisms to manage cost risks — including cost pass-throughs, end of period true-ups and in-period
reopeners. However, these mechanisms should be used sparingly “to minimise the risk of overuse” and to not
diminish the incentives for utilities to manage costs within their control.

For example, IPART includes a cost pass-through (upfront) in the determination where there is a known, material
cost that the business cannot control. The costs are automatically passed through to customers within the
determination period if the cost is incurred. For any proposed cost pass-throughs, a business must explain and
provide evidence for the efficient cost of responding to the nominated event and propose a mechanism for
recovering this cost. IPART’s principles for determining whether a cost pass-through is appropriate are below:

e There is a trigger event (to activate the cost pass-through), which can be clearly defined and identified in
the price determination.

e The resulting efficient forecast cost associated with the trigger event can be fully assessed, including
whether there are other factors that fully or partially offset the direct cost of the event.

e The resulting cost is assessed to exceed a materiality threshold. It must also represent a material risk for
customers (in the absence of a pass-through).

e The regulated business demonstrates that a cost pass-through is the most efficient and equitable way to
deal with the event.

o If the mechanism is triggered, there is a symmetric treatment of any over-or under- recovery of actual
costs, relative to the efficient forecast cost included in the cost pass-through.

e The cost pass-through will result in customer prices that better reflect the efficient cost of services.?!

For example, a cost pass-through mechanisms exists to recover costs from Sydney Water’s customers for the
pumping water from the Shoalhaven Transfer Scheme.'?2 IPART was satisfied that this mechanism met their
principles in that Sydney Water had limited ability to influence the costs (primarily seen as driven by Sydney’s
dam levels), the costs would exceed a materiality threshold and the mechanism would ensure prices better reflect
the costs of service. IPART has also included a drought water usage price for both Sydney Water and Hunter
Water, which seeks to recover the additional costs of responding to drought when storages reach certain triggers.

In addition, if costs change materially during a determination period, businesses can apply for a true-up of costs
at the next price review. The costs that the business will incur can then be recovered from customers in the
following period (ex post).123

Finally, in circumstances where the business’s ability to deliver services is materially affected, and it cannot wait
for a true-up of efficient costs, and a cost pass-through has not already been set, IPART can agree to partially or
completely replace a current determination. 14

20 |PART (2022), Draft handbook: Our water regulatory framework, p 51.
21 |PART (2023), Water Regulation Handbook, p 56.

22 |PART (2025), Sydney Water prices 2025—-2030, Draft Report, p 90.
23 |PART (2023), Water Regulation Handbook, p 57.

24 IPART (2023), Water Regulation Handbook, p 58.
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Is there a mechanism to fund benefits of climate resilience that accrue beyond the
customer base?

Consistent with IPART’s cost allocation principles, the costs of water supply projects should be recovered from
those parties who create the need to incur them (‘impactors’) or benefit from them (‘beneficiaries’). 125

Under IPART’s approach, a resilient water solution can be funded by the water postage stamp customer base if:

e ltis the least-cost means of providing water services to required standards over the long term, while
complying with all regulatory requirements (all costs can be recovered from the broader customer base
via postage stamp pricing) (i.e. it is prudent and efficient)

e ltis a ‘higher cost’ scheme, but the broader customer base is willing to pay for any external (additional)
benefits generated by the scheme. In this case, the value of willingness to pay is recoverable from the
broader customer base.

However, in the case of resilient investments, while water customers often create the need to incur the costs (they
are the impactors), beneficiaries of these investments can go beyond the water customer base and include
wastewater customers, local communities, local government and the broader community.

The IPART framework recognises that it may be appropriate to engage with these parties or NSW Government
agencies to seek contributions to the upfront or ongoing costs of key water-related investments, in line with their
contribution to the need to incur the costs or the benefits that they or the broader community receives. Where
there are significant impactors or beneficiaries in the broader community, and it is not practical or feasible to
collect funds directly from those parties, there may be a case for a Government contribution.

C.2 The water sector in southeast Queensland

Summary of the existing arrangements

Seqwater is the bulk water provider to the southeast Queensland (SEQ) region. It owns and operates the region’s
bulk water supply system, including dams and weirs, water treatment plants, major pipelines, the Gold Coast
desalination plant and the Western Corridor Recycled Water Scheme (WCRWS), which collectively is known as
the SEQ Water Grid.

One of Seqwater’s key roles is to provide water security for SEQ to meet the Queensland Government’s specified
level of services objectives.'?6 To do this, it must actively plan for the future by considering the region’s potential
water needs and future water supply options, as well as design, operate and maintain assets to manage
fluctuations in weather conditions and water demand.

The Queensland Government sets the price for Seqwater’s bulk water prices, but directs the QCA to investigate
the pricing practices through periodic reviews relating to Seqwater’s bulk water monopoly business activity. These
reviews occur every 3 to 4 years. In addition, the QCA’s water pricing investigations are typically conducted under
direction notices from the Minister responsible for the QCA Act. These may include particular matters specified by
the Minister that the QCA is required to consider during the investigation.

25 Often, but not always, impactors and beneficiaries can be the same party.

126 Seqwater is required under the Water Act 2000 to develop a water security program to facilitate the achievement of the desired level of
service objectives for water security for the SEQ region or each part of the SEQ region. Desired level of service objectives for southeast
Queensland are prescribed in the Water Regulation 2002 and detail the requirement to meet future projected demands and outline how
long, how frequent and how severe water restrictions should be in times of drought.
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The referral notice for the most recent review requested that the QCA recommend prices for the regulatory period
that allow Seqwater sufficient revenue to recover the prudent and efficient costs of providing bulk water services
and to repay 'price path debt ' by 2027-28 under ‘normal operating conditions’.'?7 In establishing the level of
allowed costs to be recovered in prices, the QCA adopts a ‘building block’ approach including a return on and of a
RAB together with forecast operating expenditure. Actual capex for the most recent regulatory period is added to
the RAB for the start of the next regulatory period, subject to an ex post review of its prudency and efficiency by
the QCA.

Prices are then set in a manner designed to recover this total revenue requirement over the regulatory period
based on a ‘normal conditions’ scenario. The QCA also recommends a drought allowance so Seqwater’s total
revenue is sufficient to recover the prudent and efficient costs associated with operating under drought conditions.

How is building climate resilience incorporated into assessments of expenditure and
ultimately priced?

The object clause of Part 5 of the QCA Act (s 69E) states:
The object of this part is to promote the economically efficient operation of, use of and investment in,
significant infrastructure by which services are provided, with the effect of promoting effective competition

in upstream and downstream markets. 28

While this clause does not explicitly reference climate change, arguably this is part and parcel of economic
efficiency, and is considered as part of the QCA’s assessment of prudency and efficiency (see below).

Box 9: Assessing prudency and efficiency

The prudency and efficiency test is applied to Seqwater’s proposed capex and opex'?® to assess:

e Scope — Are the works needed? For example, can the proposed capex be justified by reference to
an identified need or cost driver, for example:
o investment required as a result of a legal or regulatory obligation (compliance)
o growth
o replacement or renewal of existing infrastructure, or
o achieves an outcome that is explicitly endorsed or desired by customers, external agencies, or

participating councils—for example, improved reliability or quality of supply of services.

e Standard — Are the works of an appropriate standard and not over-designed?

e Cost — Are the costs reasonable for the work done? For example, do the costs of the works
represent the best means of achieving the desired outcomes after having regard to the options
available, including non-network solutions, and substitution possibilities between opex and capex?

Source: Frontier Economics based on QCA (2022), Seqwater Bulk Water Price Review, Final Report.

27 QCA (2022), Seqwater Bulk Water Price Review, Final Report, p iii.

28 Queensland Competition Authority Act 1997, s 69E.

2 n its 2020 review of Seqwater, the QCA moved to assessing operating expenditure at an overall level rather than separately assessing
fixed and variable costs. In doing so, the QCA adopts a ‘base step trend’ approach to forecast operating expenditure (similar to the
approach adopted in NSW discussed above).
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In fact, in its 2023 Guidance Note, the QCA stated that:

In assessing a climate-related proposal, our first consideration will be how it forms part of a broader,
coherent strategy that sets out clear and justifiable goals—and identifies a pathway for achieving those
goals. ...

The business plan supporting a proposal should demonstrate the need for the spending, outline the
consultation with stakeholders, explain how options were considered and show that the cost is efficient.

Spending on adaptation should balance the cost of strengthening the infrastructure against the risk-
weighted costs expected to arise from climate-linked events when they happen. Those choices should
reflect customers’ risk appetite 30 and willingness to pay, as well as the interests of the broader
community. 31

It further stated that:

‘Efficient cost’ should be assessed as the lowest cost, including both the initial cost and associated costs,
over the life of the asset, having regard to the risks associated with operating the asset, such as the
likelihood and impact of adverse weather events. The efficient cost should also take into account
associated externalities.%?

The QCA elaborated that matters it may consider in assessing the prudency and efficiency of an adaptation
expenditure proposal are whether: 133

the choice of adaptation is consistent with the business’s coherent strategy, such as an asset
management plan, master plan or expansion strategy

adaptation is necessary to protect the assets providing the service and is proportionate to the risks
associated with climate change

adaptation expenditure, as opposed to operating expenditure, is appropriate given the expected
timeframes over which the asset will be used (e.g. mine lives)

the standard of the proposed adaptation project is fit for purpose and not excessive

insurance has been considered as a valid way to manage risk

the adaptation expenditure can be clearly defined or specified

the chosen project is likely to reflect efficient cost, including externalities, over the whole life of the asset
it attracts support from customers, potential customers and affected members of the broader community
the approach to adaptation reflects relevant Australian standards, industry best practice or is otherwise
appropriate and necessary

it adequately balances the interests of the business in maintaining the viability of the infrastructure with
the interests of customers and potential customers in having reliable and cost-effective access to the
service

it is proportionate in scale to the risk-weighted scale of the expected climate event and the period over
which there is demand for the service.

130
131
132
133

This could be determined through consultation with the community, setting the level of service to be delivered etc.
QCA (2023), Guideline: Climate change related spending, p ii.

QCA (2023

Guideline: Climate change related spending, p ii.

)
QCA (2023), Guideline: Climate change related spending, p 17.

Water Sensitive Cities Australia | wscaustralia.org.au



Water Sensitive Cities Australia | 89

What regulatory mechanisms are in place to allocate and manage climate risks?

The regulatory framework applied by the QCA also includes some ‘ex post’ risk management mechanisms for
expenditure that is not anticipated or covered by the allowance.

Recognising that a regulated business, like other businesses, can be exposed to risks beyond its control that may
materially impact its costs, Seqwater’s regulatory framework includes a review mechanism that captures
unanticipated costs (or savings) from certain ‘review events’. The defined review events applied to Seqwater’s
most recent price review included several that potentially relate to climate change events:

e A drought response event

e A feedwater quality event

e An emergency event

e Alaw or government policy review event.

The incremental efficient costs (or savings) associated with these review events are captured as an adjustment to
the Price Path Debt mechanism at the next review period (to the extent they are assessed as ‘prudent and
efficient’ ex post).

Is there a mechanism to fund benefits of climate resilience that accrue beyond the
customer base?

The QCA suggest that they are open to considering externalities when determining prudent and efficient
expenditure:

Where spending proposals consider externalities, these can be significant in the assessment of whether
costs are deemed efficient. We will have regard to a project’s impact on externalities when assessing the
appropriateness of adaptation and mitigation expenditure.

Where businesses, either through regulation or through good business practice, report on broader
environmental, social and governance issues associated with externalities arising from their business
operations, we will have regard to current best practice. 34

This statement would imply that they may in some cases allow broader benefits to be funded by the regulated
customer base. That said, their reference to ‘best practice’ appears to relate more to the external benefits of
mitigation expenditure rather than adaptation expenditure.

Have there been any recent changes related to the consideration of resilience?

The QCA reviewed whether the frameworks and processes in place to determine prudent and efficient
expenditure appropriately accommodated climate change related expenditure, including providing for such
expenditure to occur in a timely manner. '3 This review concluded that frameworks and processes remain fit for
purpose to accommodate changes to capital and operating spending in response to climate change. However, it
also found there was merit in the QCA providing regulated businesses and customers with greater clarity on how
it may consider climate change related expenditure (the QCA guidance note discussed earlier).

¥ QCA (2023), Guideline: Climate change related spending, p 6.
3 QCA (2023), Approach to climate change related expenditure, Final Position paper, p i.
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Its key conclusions relevant to climate adaptation were as follows:

e Our existing regulatory frameworks are appropriate for considering climate change related proposals for
both adaptation and mitigation expenditure, but we have provided further clarification on how these
frameworks apply when we assess such proposals.

e While we are not actively promoting climate change related expenditure proposals, we are open to
considering such proposals from regulated businesses on their merits.

e Regulated businesses should consult and reach agreement with their users/customers on climate change
related expenditure proposals, wherever possible. However, the absence of agreement does not mean
we will reject a proposal—if appropriate justification for the proposal is provided, we may still approve it.

e Our current scope, standard and cost approach to assessing prudency and efficiency of expenditure can
be applied to climate change related proposals—however, we stress that assessment of efficient cost
should be on a whole-of-life basis and encompass private and social costs (including externalities).

e Regulated businesses should put forward coherent strategies to support climate change related
expenditure proposals. These strategies should be consistent with internal planning documents—such as
asset management plans and climate change policies. They should also have explicit regard to potential
impacts on customers.

e Business cases supporting proposed adaptation expenditure should address the demonstrated need for
the expenditure; consultation with customers; consideration of adaptation options; and efficient cost
analysis. In most cases, approval for adaptation proposals should be sought on an ex ante basis.

e Climate change related expenditure proposals, for both adaptation and mitigation expenditure, are more
likely to be considered prudent and efficient where the business can demonstrate that the expenditure
would be undertaken by an efficient business operating in a workably competitive market.

e An appropriate regime for managing climate-related risks will depend on the circumstances and may
include commercial insurance, self-insurance, pass-through mechanisms or a combination thereof. In
assessing proposals to manage risk, our view is that risk should be managed efficiently and should be
allocated appropriately among parties. 36

C3 The Australian electricity distribution sector

Summary of the existing arrangements

Electricity distribution networks transport electricity from high voltage transmission networks to end use
customers. Electricity is typically carried in wires over poles or underground to businesses and homes.

DNSPs are required to meet reliability standards set by state and territory governments as well as the
requirements set out in the NER.'3” The AER needs to approve all operating and capital expenditure (including
that related to resilience) as part of five-yearly determinations on the revenue that each distribution network can
recover from their customers.

% QCA (2023), Approach to climate change related expenditure, Final Position paper, pp 35-36.
187 AEMC (2025), Electricity supply chain.
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How is building climate resilience incorporated into assessments of expenditure and
ultimately priced?

The AER defines network resilience as:

a performance characteristic of a network and its supporting systems (e.g. emergency response
processes, etc.). It is the network’s ability to continue to adequately provide network services and recover
those services when subjected to disruptive events. 38

Traditionally, clarity around how electricity networks should incur efficient expenditure to support resilience to
prolonged outages has been lacking. This situation is partly because network reliability, safety and security of
supply have been incentivised over a relatively narrow period, namely, with an exclusion for Major Event Days
(MEDs).

Under the NER, distribution networks are incentivised to maintain and improve reliability to the extent that
customers are willing to pay for such improvements using the AER'’s Service Target Performance Incentive
Scheme (STPIS). Distribution networks receive a financial reward if they exceed their reliability targets and are
penalised if they fall short of their targets.

MEDs are excluded when comparing the distribution networks actual performance against targets. Similarly,
reliability standards contained within the operating licences of network businesses set by state and territory
governments typically exclude outages on MEDs (see below). 139

This narrow framework for considering reliability, safety and security of supply may fail to fully account for the
economic, social and environmental costs customers face during prolonged power outages. These costs include
lost business revenue, spoiled goods, and additional living costs for lighting and food. In addition, electricity
outages can have flow on effects to telecommunications and water systems, which then impose additional costs.
If investments in network or community resilience can be undertaken at lower cost than the costs incurred by
customers, it would be more efficient for those resilience investments to proceed.

What regulatory mechanisms are in place to allocate and manage climate risks?

MEDs are typically caused by severe weather events and are removed from STPIS and reliability standards either
because they are beyond the control of the distribution networks or because they are not representative of a
normal day in terms of reasonable network availability. 14°

In addition, should a major supply disruption occur that requires substantial remediation, network businesses are
compensated for the costs of this expenditure on an ex post basis. As a result, at least until more recently,
network businesses may have been indifferent to undertaking investments to increase network resilience given
their costs would be covered should an event occur.

Is there a mechanism to fund benefits of climate resilience that accrue beyond the
customer base?

In principle, similar to the approach adopted in the water sector, there is nothing in the NER that prevent DNSPs
from seeking co-funding from the broader beneficiaries of investments to improve system resilience. For example,

138
139
140

AER (2022), Network resilience — a note on key issues, p 6.
For example, the operating licence for NSW distributors Ausgrid, Endeavour Energy and Essential Energy.
AER (2018), Final decision Amendment to the Service Target Performance Incentive Scheme (STPIS), p 18.
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homeowners (or councils on behalf of homeowners) have, in some instances, contributed to the cost of
undergrounding powerlines (a measure to improve system resilience), in line with the benefits they receive.

Have there been any recent changes related to the consideration of resilience?

There has been recent progress on more explicitly incorporating network resilience into efficient investment
decision making in the electricity distribution sector. The AEMC recently changed the NER to explicitly recognise
the importance of distribution network resilience. This rule change was made in response to several concerns
with the existing arrangements:

The lack of a formal framework for distribution network resilience creates regulatory uncertainty for
DNSPs and the AER around how to efficiently spend on network resilience for prolonged power outages.
Regulatory arrangements place insufficient focus on consumer outcomes related to power outages from
severe events.

Climate change is expected to increase the likelihood of severe weather events. 141

The new rule is intended to provide clarity around how to assess the economic efficiency of resilience expenditure
proposals and reduce the impact of power outages caused by severe weather events. It will explicitly recognise
distribution network resilience in the NER by implementing three key changes:

DNSPs and the AER must have regard to resilience expenditure factors when proposing and
assessing network expenditure: Under the NER, the AER must have regard to a range of factors when
assessing distribution networks’ operating and capital expenditure proposals. The new rule will include
resilience expenditure factors that distribution networks and the AER must consider when developing
their investment plans. For example, the rules will include a new resilience opex factor that requires the
AER and distribution networks to have regard to:

the extent to which the capital [operating] expenditure forecast would efficiently reduce the risk and
impact on consumers of power outages caused by severe weather events.142

The AER will be required to develop network resilience guidelines that meet a set of NER
requirements: In April 2022, the AER released a guidance note to assist network businesses, consumer
groups and advocates to understand how the AER will treat resilience-related funding given its obligations
under the NER. The note focuses on assisting network businesses to make robust regulatory proposals
that relate to resilience expenditure. The new rule will require the AER to develop an updated set of
guidelines on network resilience that meet a minimum set of requirements including:

o providing examples of resilience expenditure and the types of information DNSPs could include in
their regulatory proposals to support forecast resilience expenditure, including information on climate
change impacts, and

o specifying information that DNSPs must include in their Distribution Annual Planning Reports on the
performance of the DNSP and outcomes for consumers in any severe weather events that occurred
in the preceding year.

Distribution networks will need to meet new annual planning and reporting requirements for

resilience: The NERs require distribution networks to produce annual reports outlining their plans for

maintaining and expanding their networks. The new rule change requires distribution networks to meet
new annual planning and reporting requirements for resilience, including (but not limited to):

o identifying risks of power outages for their customers caused by severe weather events, accounting
for the impacts of climate change

141

AEMC (2025), National Electricity Amendment (Including distribution network resilience in the national electricity rules), Rule

Determination, p i.

142

AEMC (2025), National Electricity Amendment (Including distribution network resilience in the national electricity rules), Rule

Determination, p 18.
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o reporting on the performance of the DNSP and outcomes for consumers if any severe weather events
occurred in the preceding year, and

o reporting on the amount and nature of the DNSP’s resilience expenditure that occurred in the
preceding year and its planned resilience expenditure in the forward planning period. 143

In addition to the AEMC’s rule change, the AER also recently established a value of network resilience (VNR) to
withstand and recover from extreme hazard events (including weather) that are likely to lead to prolonged
outages (Box 10). Quantifying resilience will help networks and consumers make informed decisions on the
appropriate level of investment needed to provide reliable energy services to customers. The AER intends to
undertake further work in 2025 and 2026 to refine the VNR, including customer surveys.

Box 10: Value of improved network efficiency

A key input into the assessment of the benefits of improved network resilience is an estimate of the value
that customers put on reliability and resilience to both shorter-term and longer-term outages.

Value of customer reliability (VCR) and value of network reliability (VNR) seek to reflect the value different
types of customers place on reliable electricity supply under different conditions, and are usually
expressed in dollars per kilowatt hour ($/kWh) of unserved energy.

The AER, at the direction of the Energy and Climate Change Ministerial Council, undertook the Value of
Network Resilience 2024 review to establish an initial VNR, which focuses on longer-term outages (i.e.
beyond 12 hours).

One of the key benefits the VNR is intended to capture is “the benefit network customers receive from a
resilient network, either in reduced outage probability and/or duration, where network resilience is defined
as a network’s ability to withstand and recover from an extreme hazard event that is likely to lead to a
prolonged outage...”'**

Source: Frontier Economics.

C.4 The UK water sector

Summary of the existing arrangements

The water and sewerage industry in England and Wales has been privately owned since its privatisation in 1989.
Although operated by private utilities, the sector is governed by a regulatory framework designed to ensure
customers receive high standards of service at a fair price.

43 AEMC (2025), National Electricity Amendment (Including distribution network resilience in the national electricity rules), Rule
Determination, p v.
44 AER (2024), Value of Network Resilience 2024, Draft Decision, p 1.
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For example, Section 37 and 94 of the Water Industry Act 1991 (UK) sets out the statutory security of supply and
service obligations placed on water utilities in the UK. 145146 To meet these obligations, utilities are required to
have infrastructure that is well maintained and operates as intended. That is, their infrastructure must be able to
avoid, withstand and recover from disruption in its performance, including those driven by more frequent and
severe weather events.

Under these sections, utilities have a statutory duty to produce water resources management plans (WRMPs) and
drainage and sewerage management plans (DSMPs) that outline how the utility will meet their obligations. These
plans must address the resilience of the utility’s systems. In addition, utilities must drought plans that detail the
steps taken to maintain water supply during drought periods, thereby ensuring resilience.

Historically, this framework was overseen by the Water Services Regulation Authority (Ofwat), which is the
economic regulator for water and sewerage sectors in England and Wales. Ofwat conducts a five-year price
review process to set the maximum allowable revenues that utilities can recover from customers. The latest
review was PR24 and will apply for the 2025-30 period.

Ofwat is also a statutory consultee on WRMPs and DSMPs, and works closely with the Environmental Agency
and Natural Resources Wales to provide inputs to these plans. This approach helps to ensure that the plans align
with long-term resilience objectives.

How is building climate resilience incorporated into assessments of expenditure and
ultimately priced?

Resilience is a key focus of regulation. It is addressed within the price review framework, the outcome regime
(which is used to drive performance within the price review) and Ofwat’s broader monitoring. For example, under
section 2(2A)(e) of the Water Industry Act, Ofwat has a duty to further the long-term resilience of water and
wastewater systems.'#” This duty involves ensuring long-term resilience to environmental pressures, population
growth and changing consumer behaviour. Ofwat must also promote long-term planning and investment by
relevant undertakers, efficient water use and demand reduction.

Akin to the arrangements in Australia, at each price review, Ofwat sets an efficient expenditure allowance for
utilities so that they can meet their statutory obligations while ensuring that customers do not pay more than they
should for water and wastewater services.

In its price review methodology, Ofwat sets out its expectations related to resilience that utilities must have regard
to, including the following: 148

e Utilities are expected to integrate the development of their WRMPs and DWMPs into their overall
business planning.

o Utilities are expected to consider the outputs from regional planning groups, such as Water Resources
South East and Water Resources East, to ensure long-term customer value with respect to cross-
company, regional and national options.

e Utilities are expected to be capable of demonstrating adoption of best practice approaches to resilience in
their business plans. This requirement involves demonstrating an understanding of the condition of their
systems, assets and finances (accounting for interactions and interdependences), conducting systematic
and integrated assessments to identify risks to resilience, and considering robust plans to mitigate these
risks over the short and long term.

45 Water Industry Act 1991 (UK), s 37.

46 Water Industry Act 1991 (UK), s 94.

47 Water Industry Act 1991 (UK), s 2.

48 Ofwat (2022), ‘Appendix 9: Setting expenditure allowances’, in Creating tomorrow, together: Our final methodology for PR24.
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e Utilities are expected to prepare Resilience Actions Plans for developing and implementing systems-
based approaches to resilience. This plan should underpin the utility’s operations and investment plans
with consideration to risks to resilience, planned mitigations, outcomes and their governance frameworks.

Investment to maintain resilience is largely made through base and enhancement allowances:

e The base allowance includes operating expenditure and capital maintenance expenditure and allows
utilities to deliver resilient services routinely. This allowance has included the costs of addressing the
historical costs of climate change. Since its 2024 price review, Ofwat has taken a forward-looking
approach in its assessment of base expenditure, essentially to ensure allowances reflect climate change
impacts and any other future changes in scale, density and complexity of water and wastewater networks.

e The enhancement allowance includes costs to improve resilience. It includes costs associated with
planning and delivering WRMPs and DWMPs to enable companies to be resilient over the long term.
Utilities can also request investment to manage increasing risks (such as increased flooding, storm
overflow spills and droughts) or changing acceptance of risk from hazards that are beyond their control
and not covered by other enhancement areas.

When requesting increased allowances to fund investments that deliver increased resilience, utilities must assign
the benefits of enhancement investment to performance commitments (specifically around asset health for
resilience) and demonstrate:

e the incremental improvement of the proposed investment

¢ that the utility considered a range of options

o that the proposed solution delivers outcomes that reflect customers’ priorities identified through customer
engagement.

This approach ensures resilience is captured at efficient cost and reflected in pricing.

What regulatory mechanisms are in place to allocate and manage climate risks?
Ofwat implements several regulatory mechanisms to secure resilience.

As described above, Ofwat uses an outcome regime to drive performance within its price reviews. This regime
focuses on resilience through its outcome category of ‘asset health and operational resilience’, which includes
performance commitments and incentives related to critical service failures, as well as some asset health
performance commitments. This approach helps to ensure utilities remain focused on delivering resilient services.

In the 2024 price review, Ofwat proposed an integrated monitoring framework for operational resilience to
complement the outcomes regime and wider monitoring outcomes. The outcomes Ofwat aims to achieve are set
out below in Figure 11.

Ofwat also conducts ex post reviews of reported outcomes, such as drought and storm resilience, environmental

compliance and asset health indicators. This review involves monitoring climate-related metrics reported through
annual performance reports, public disclosures and measures reported to other regulators.
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Figure 11: Desired outcomes of proposed integrated monitoring framework

Characteristics of sector under current
monitoring framework

Reliable services under normal conditions but less so
when assets are stressed/shocked. Past and recent
performance failings question companies’ approach
under variable operating conditions (eg under severe
weather and other future circumstances)

Limited visibility of long-term risks. Relianceon
lagging measures that provide view of past
performance but limited insight into companies’
management of future risk

Improved

monitoring

Growing public concern about the management and
operation of assets. Visibility of day-to-day
performance measures but lack of transparency and
open data regarding operational resilience

Fragmented approach to the management of
systems. Limited view of systems’ interdependencies
beyond that offered by established strategic planning
frameworks

Focus on least-cost solutions. Solutionsdeveloped
with limited consideration of wider value and benefits

Desired outcomes of our proposed integrated
monitoring framework

Increased confidence and trust in the ability of the
sector to deliver reliable services. Improved
monitoring of asset operations, maintenance,
condition, health and asset management capability

Improved identification of long-term risks to
operational resilience. A balanced combination of
lagging and leading measures that monitor current
performance and seek to establish a better view of
risk, includingthe need to be resilient to low
probability, high impact events

Increased transparency of operationalresilience. A
more open sector that informs customers and
stakeholders effectively about its performance,
challengesand solutions

Promotion of innovation and collaboration. Greater
sharing of good practice to improve capability,
address complexchallengesand innovate across the
sector

Environmental improvement and promotion of
nature-based solutions. Greater consideration of

realisation, constraining the use of non-conventional environmental and social outcomes and therefore of
options strategies that provide wider benefits

Source: Ofwat (2022), Operational resilience discussion paper.

Is there a mechanism to fund benefits of climate resilience that accrue beyond the
customer base?

Our understanding is that benefits of resilience that accrue beyond the customer base are recovered through
partnership contributions. 4 Ofwat expects utilities to work with parties that derive material benefits through a
scheme, and in turn leverage a fair share of contributions from them where it is efficient to do so. These
contributions should be pro-rated to the benefit they accrue.

Have there been any recent changes related to the consideration of resilience?

Table 10 below details Ofwat’s findings in its PR19 assessment of how the utilities have performed in building
resilience. In summary, while Ofwat found that utilities had considered a wide range of hazards, it had significant
concerns around utilities’ abilities to demonstrate they had a framework in place to secure long-term resilience.

In addition, in a separate review, Ofwat reported that utilities had found it challenging to sufficiently demonstrate
that additional capital expenditure is required due to climate change.'° This finding suggests that barriers may
remain to sufficiently demonstrating the value of, and therefore, funding for, investment in climate resilience.

49 Ofwat (2022), Creating tomorrow, together: Qur final methodology for PR24.
%0 Ofwat (2022), ‘Appendix 9: Setting expenditure allowances’, in Creating tomorrow, together: Our final methodology for PR24.
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Table 10: Ofwat’s assessment of how the regime has performed in building resilience

What is working well? What could be improved?

o Utilities lacked systems-based approaches to
resilience that accounted for systems and
interactions.

Utilities provided limited evidence in considering
cascading risks, knock-on impacts and joint
development of options to address multiple risks.

e Utilities had not clearly demonstrated how to
quantify risks or prioritise them to make effective
decisions.

o Utilities provided limited evidence to demonstrate
the identification, assessment and mitigation of
resilience risks were embedded into their decision
making and oversight.

e There was a general lack of assurance of Boards’
roles in delivering resilience.

e Ultilities had considered a wide
range of hazards within their
resilience frameworks.

o Utilities described well-established
sets of systems and processes to
identify and assess risks to
resilience.

o Utilities presented appropriate Board
assurance of their resilience
systems.

Source: Ofwat (2022), Creating tomorrow, together: Our final methodology for PR24.
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D Relevant legislative regulatory and policy
instruments in Victoria

Table 11: Relevant legislative regulatory and policy instruments in Victoria

Instrument Purpose and obligation

Industry legislation

PA Act: The board of a water entity must inform the responsible Minister and the DEECA Secretary of ‘known major risks’ to

ZZS!' I/'Zistra tion Act the effective operation of the entity and of the risk management systems that it has in place to address those risks, including
2004 (PA Act), climate risks.
Financial

Management Act FM Act: Establishes accountability for water corporation boards and executive to manage risks and requires the water
1994 ?FM Act) corporations to comply with the Victorian Government Risk Management Framework and be consistent with AS 1ISO
31000:2018 Risk Management — Guidelines.

WI Act: Provides the framework for economic regulation of the water sector and the Minister for Water issues Statement of
Obligations to the water corporations under the WI Act. As discussed below, this process establishes obligations in relation
to climate risk management and resilience. Relevant to climate resilience principles, under the WI Act, water corporations:

Water Industry Act e “need to ensure that water resources are conserved and properly managed for sustainable use and for the benefit
1994 (WI Act), of present and future generations” — s. 93(a)
Water Act 1989 o must “integrate both long term and short term economic, environmental, social and equitable considerations” —

s. 93(c).

Water Act: This is the principal body of Victorian law relating to water. It sets up the powers and governance arrangements
for the water corporations and places a responsibility on boards of water corporations for strategic planning.

This is the overarching legislative framework for action in Victoria on climate change.

Requires development of statewide climate change Adaptation Action Plans (AAPs) for key systems that are essential and
Climate Change Act vulnerable to the impacts of climate change. Systems for which AAPs are being developed in Victoria are the water cycle,
2017 (CC Act) the natural environment, primary production, transport, the built environment, health and human services, and education.

The Water Cycle Climate Change Adaptation Action Plan for 2022-2026 (Water Cycle AAP) has been developed and is a
legislated plan under the CC Act — details are provided below.
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Instrument Purpose and obligation
Enwron_ment The general environmental duty at the centre of the EP Act requires water corporations to minimise the risk of harm from
Protection Act 2017 .

pollution or waste.
(EP Act)
Emergency Risk Management Plan attestation is required under the EM Act, s 74N. Under their Statement of Obligations, water
Management Act corporations must comply with emergency management obligations involving the development of emergency management
2013 (EM Act) plans for all hazards and attest that these plans are exercised and tested.

Industry regulations
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Instrument Purpose and obligation

The Statement of Obligations (SOO) is a key regulatory instrument imposing requirements to manage climate risk on the
water corporations. There are 3 SOOs issued by the Minister: General, Emission reduction and System management.

S0O0 (General) 2015: Imposes obligations relating to preparing price submissions, governance, engagement, risk
management, planning, service delivery and compliance.

The guiding principles in the SOO (General) emphasise the need for the water corporations to respond to climate change
(including through mitigation and adaptation measures), including by focusing on long-term planning. Additional specific
climate resilience obligations are specified in:

Part 6-1 and 6-2: Requirement for each corporation to develop an Urban Water Strategy and a combined Melbourne
Water System Strategy that must include, among other matters, measures to adapt to climate change and management

Statement of of extreme event supply contingencies over a 50-year planning horizon.

obligations (issued
by Minister under

the WI Act) Part 6-3: While it is not explicitly listed in the requirements for the water security plans, in the Waterways and Drainage

Implementation Plan, the SOO notes that it should take into consideration “the efficient and effective delivery of services
where ... scenario planning is adaptive, having regard to risk and uncertainty”. 15"

Part 6-4: Develop Drought Response Plans that govern the management of the supply of water in any period of drought
or where the supply of water is limited.

SO0 (Emission reduction) 2022: Establishes and specifies the greenhouse gas emissions reduction and renewable
electricity use obligations for the water corporations.

S0O0 (Systems management) 2023: Places obligations on Greater Western Water Corporation, Melbourne Water
Corporation, South East Water Corporation and Yarra Valley Water Corporation in relation to the operation of the North-
South Pipeline to support water supply security.

The Letter of Expectations (LOE) to each water corporation communicates the Government’s expectations about
Letter of performance against their priorities. Climate change is a key priority, and the water corporations are expected to reduce
expectations exposure to climate risks and greenhouse gas emissions. Water corporations must also show reasonable progress by
integrating climate change adaptation into their planning and decision making.

51 Statement of Obligations, p 11.
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Instrument Purpose and obligation
Package of 21 actions across five outcomes focused on accelerating climate adaption to be implemented by 2026:

1. Diverse water supplies (including rainfall independent and alternative water sources)
2. Resilient infrastructure and natural assets (including infrastructure that can withstand future extreme events)
3. Operational resilience and efficiency (risk planning, emergency response, staff safety and customer affordability)
Water Cycle AAP L L ' . o
4. Engaged community (including in business and investment decisions)
5. Orderly transition (collaboration on adaption opportunities and guidance on valuing adaption benefits to support business
cases).

The water corporations are ‘delivery partners’ under the Water Cycle AAP.

Economic regulation

Together, this legislation provides the framework for the economic regulation of the water sector, including that the ESC is

WI Act, Essential the independent economic regulator of pricing and service standards for Victoria’s water sector.

Services , S o . . . . N
Commission Act The ESC Act sets out the ESC’s overall objectives, and specific powers relating to price regulation and price determinations.

2001 (ESC Act) The ESC’s key objective is to promote the long-term interests of Victorian consumers. In its decision making, among other
matters, it must have regard to industry efficiency, financial viability and the relevant health, safety, environmental and social
legislation applying to the water industry.

Water Industry The WIRO has the detail on the regulatory approach. The 2014 update provided the ESC with greater discretion to decide

Regulatory Order on the manner, approach and method of regulation (i.e. the pricing approach) for the water sector.

2014 (WIRO)

PREMO water After the 2014 change to the WIRO, the ESC developed the PREMO pricing approach designed to place stronger financial,
pricing approach reputational and procedural incentives on the water corporations to deliver value for customers.

Policies/plans
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Instrument

Purpose and obligation

Managing Climate
Change Risk,
Guidance for Board
Members and
Executives of Water
Corporations and
Catchment
Management
Authorities, 2019

Guidelines for
Assessing the
Impact of Climate
Change on Water
Availability in
Victoria, 2020

Guidelines for the
Adaptive
Management of
Wastewater
Systems Under
Climate Change in
Victoria, 2022

Guidelines for the
development of
urban water
strategies, 2021

Water Sensitive Cities Australia

Guidance prepared to assist the members of the boards of Victoria’s water corporations and catchment management
authorities and the senior executives reporting to those boards, to understand their duties in relation to climate change. The
guidance describes the process to help discharge those duties with due diligence by outlining where the obligation to
manage climate change risks comes from, the extent of a board member’s duty in relation to climate change, how board
members can discharge their duties with due diligence, and how entities can plan and act when there is uncertainty.

The guidelines support water corporations to discharge their responsibilities under Clause 6-A of the SOO (General) to
‘comply with any guidelines for forecasting the impact of climate change on water supplies’. The guidelines provide tailored
guidance on how to apply the climate science for water resource planning including a consistent approach for applying
climate change scenarios for temperature, potential evapotranspiration, rainfall, runoff and groundwater recharge.

These guidelines complement the two guidelines outlined above. However, the wastewater system guidelines are more
broadly based and generally less detailed and prescriptive than the water availability guidelines. They are designed to
support the water corporations by providing information on future climate and wastewater system impacts and the
application of adaptive planning.

Provides guidance to the water corporations on developing their urban water strategies. It requires that water corporations
plan for climate change and climate variability. This planning is to reflect the best available information and use scenario
planning and adaptive decision making to manage uncertainty.

The guidelines also state that urban water strategies must include assessment of the risks associated with extreme events,
and the ability to access water and infrastructure at these times.

They also recognise the potential impacts of climate change on water corporation service provision such as on costs,
service levels and compliance with industry standards.

| wscaustralia.org.au
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Instrument Purpose and obligation

The Victorian Government Risk Management Framework describes the minimum risk management requirements water

Victorian corporations are required to meet to demonstrate that they are managing risk effectively.

Government Risk
Management
Framework, 2020

The framework is mandated by the Standing Direction of the Minister for Finance’s (Ministerial Standing Direction) 3.7.1 —
Risk Management Framework and Processes.

It sets out mandatory but high-level risk management and insurance requirements.

Water corporation The water corporations are required to produce a range of planning documents that explicitly account for climate change
plans and variability to build climate resilience in the provision of their services e.g. urban water strategies, corporate plans, etc.
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